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TITLR 

5 HERBICIDAL PYRIMIDINES AND TRIAZINES 

Relateri Appl^^n^j^np 

This is a continuation-in-part of U.S. Serial 
No. 07/542390 filed June 22, 1990 which Is a 
continuation-in-part of U.S. Serial No. 07/463,356 

10 filed January 11, 1990.' 

Background of fho T,,Yftn^|^n 
This invention relates to certain herbicide 1 
pyrimidines and triazines, agriculturally suitable 
compositions thereof and a method for their use as 

15 general or selective preemergent or postemergent 
herbicides or as plant growth regulants. 

New compounds effective for controlling the 
growth of undesired vegetation are in constant 
demand. In the most common situation, such compounds 

20 are sought to selectively control the growth of weeds 
in useful crops such as cotton, rice, corn, wheat and 
soybeans, to name a few. Unchecked weed growth in 
such crops can cause significant losses, reducing 
profit to the farmer and increasing costs to the 

25 consumer. In other situations, herbicides are 
desired which will control all plant growth. 
Examples of areas in which complete control of all 
vegetation is desired are areas around railroad 
tracks, storage tanks and industrial storage areas. 

30 There are many products commercially available for 

these purposes, but the search continues for products 
which are more effective, less costly and 
environmentally safe. 

JP Kokai Hei 1[1989]-301668 discloses mandelic 
35 acid derivatives as herbicides: 
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20 



25 



35 



OCHg 



J. Chem. Res«(S) 1977, 186 discloses benzyl 
pyrimidines as intermediates to herbicides but 
15 includes no herbicidal test data £or these 
intermediates. 




JP KOKAI HEI 2[1990]-56469 (unofficial English 
translation) discloses as herbicides the following 
30 structures: 



W091 10653 [nie:/A\dcwas03\nrmdata\lp\FolevPal\PatentDocuments\WO91 10653.CPC1 



Page 5 of 109 



WO 91/10653 



PCrAJS90/07417 



10 




OCHg. 



15 

wherein, inter alia 
Z is CH or N; 

R is a foriryl group or C02R^; and 
r1 is H, lower all^l, lower alkozyalkyl or lower 
20 alkylthioalkyl. 

EP-A-360,163 discloses herbicidal compounds o£ 
the formula: 




35 
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SUMMARY OF THE TWVBMTTnW 

5 This invention pertains to compounds of Formula 

I including all geometric and stereoisomers, 
agriculturally suitable salts, agricultural 
compositions containing them and their method-of-use 
for the control of unwanted weeds both preemergence 
10 and postemergence. 
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0-9 0-10 



A is Cr2, n or N-0; 

X is H, F, CI, CH3, OH, C(0)Nr12r13^ CO2R" or 
CN; 

r1 is H, CHO, C(OCH3)2H, COjR^ or C(0)Sr11; 

r2 is H, P, CI, C1-C2 alkyl, Ci-Cj-alkoxy, 
C2-C3 alkynyl, C2-C3 alkenyl, S(0)„Ci-C2 
alkyl, NO2, phenozy, C2-C4 all^lcarbonyl, 
C(OCH3}2CH3, or C(SCH3)2CH3; 

r3 is C1-C2 alkyl, C1-C2 alkoxy, OCF2H or CI; 

R^ is C1-C2 alkyl; 

r5 is H; M; C1-C3 alkyl; C2-C3 haloalkyl; 
allyl; propargyl; benzyl optionally 
substituted with halogen, C^-Cz alkyl, C1-C2 
alkoxy, CF3, NO2, SCH3, S(0)CH3, or 
S(0)2CH3; C2-C4 alkoxyalkyl; N-CR^rS; or 
CHR9s(0)nRlO, 

R« is H, F, CI, CH3, OCH3 or S(0)nCH3; 



WO9110653 fnie:/A\dcwas03\rirmdata\tp\FolevPat\PatentDocuments\WO91 10653.CPC 1 



Page 9 of 109 



WO 91/10653 PCr/US90/07417 



r'' Is CI, C1-C2 alkyl or SCH3; 
r8 is C1-C2 alkyl, C02(Ci.C2 alkyl) or 
5 C(0)N(CH3)2; 

r5 is H or CH3; 

R^O is C1-C3 alkyl or phenyl optionally 

substituted with halogen, CH3, OCH3 or NO2; 
R^^ is Cj^-C2 alkyl or benzyl; 
10 r12 is h or CH3; 

r13 Is H or CHg; 

r14 is H, C1-C3 alkyl, Cj-Cg haloalkyl, C3-C5 
alkenyl, C3-C5 alkynyl, C2-C5 alkoxyalkyl or 
benzyl optionally substituted with CH3, 
15 OCH3, SCH3, halogen, NO2 or CF3; 

m is 0 or 1; 

n is 0, 1 or 2; 

M is a alkali metal atom or an alkaline earth 
metal atom, an ammonium group or an 
20 alkyl ammonium group; and 

Z is CH or N. 

and their agriculturally suitable salts; 
provided that: 

(a) when R^ is H, then X is COj^H^*; 
25 (b) when X is C02^^^ , then R^ is H; and 

(c) when Z is N, then r3 is C1-C2 alkyl or 
C1-C2 alkory. 

In the above definitions, the term "alkyl", 
30 used either alone or in compound words such as 
-haloalkyl- includes straight chain or branched 
alkyl, e.g., methyl, ethyl, n-propyl, isopropyl or 
the different butyl isomers. 

35 "Alkoxy", "alkenyl" and "alkynyl" analogously 

also includes straight chain or branched isomers. 
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"Halogen", either alone or in compound words 
such as "haloalkyl", means fluorine, chlorine, 
bromine or iodine. Further, when used in compound 
words such as "haloalkyl" said alkyl may be partially 
or fully substituted with halogen atoms, which may be 
the same or different. Examples include CF3, CH2CF3, 
CH2CH2F, CF2CF3 and CH2CHFCI. 

The preferred compounds of the invention for 
reasons including ease of synthesis and/or greater 
herbicidal efficacy are: 
15 1. Compounds of Formula I wherein 

Q is Q-1 or Q-2; 



5 



10 



2. Compounds of Preferred 1 wherein 

r2 is H, F, CI, CH3, SCH3, OCH3 or OCH2CH3; 

20 

3 . Compounds of Preferred 3 wherein 

is H; 
Z is CH; 
r3 is OCH3; 
25 r4 is CH3; and 

X is H; 



4. Compounds of Preferred 0. wherein 
R^ is H or 3-F; 
30 z is CH; 

r2 is OCH3; 

r4 is CH3; 

X is C02R^*; and 

r" is C1-C3 alkyl, allyl, propargyl or 
35 benzyl; 
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5. Compounds of Preferrort i wherein 
Q is Q-l; 

5 r1 is COjR^; and 

r5 is H or M; 

6. Compounds of Preferred ^ wherein 
Q is Q-2; 

10 r1 is COjR^; and 

r5 is H or M; 

7. The compound of Preferr*>rt which is 

2-[ (4, 6-dimethoxy-2-pyrimidinyl)methyl]- 
15 6-methyl-benzoic acid; 

8. The compound of Preferrpd 7. which is 

2- [cyano(4 , 6-dimethoxy-2-pyrimidinyl)methyl] ■ 
benzoic acid; 

20 

9. The compound of Preferrgri ^ which is 

2-t (4 , 6-dimethoxy-2-pyrimidinyl)methyl]-6- 
methyl benzoic acid, sodium salt; 

25 10. The compound of Preferrftri i; which is 

2- [ (4 , 6-dimethoxy-2-pyriraidinyl)methyl]- 

3- pyridine carboxylic acid; 

11. The compound of Preferrpfl ^ which is ethyl 
30 4,6-dimethoxy-alpha-phenyl-2- 
pyrimidineacetate . 

The compounds of this invention are biologically 
active as herbicides both post and preemergent with 
35 selectivity to crops including barley, wheat, corn 
and cotton. 
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Detailed Description of hh^ T nvenl^ion 

Synthesis 

5 The compounds of Formula I can be prepared by 

one or more of the following methods described in 
Equations 1 to 4. 

The compounds of Formula I can be prepared by 
the reaction of an anion, formed from intermediate H 
10 and a base, with heterocycle III as shown in 
Equation 1. 

Equation 1 



15 



0-H + base ♦ 

20 , 

OR* 

II III 



25 

wherein: 

Q-1 to Q-6/ Z, r3 and are as previously 
defined; 

Y is CI, Br, I, SO2CH3 and S02ben2yl; and 
30 within the values of Q, is C(0Me)2H/ 

CH2OH, CO2R5 or C(0)N(H, alkylXalkyl, 

silylalkyl} ; and 
X is H. . 



The reaction wherein a benzylic anion is 
formed, is best carried out in a dry inert solvent 
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such as hezane, benzene, diethyl ether or 
tetrahydrof uran (THF) . Appropriate bases include 
5 hindered amine bases , such as lithium 

diisopropylaraide <LDA) or alkyllithiums, such as 
methyllithium or magnesium salts / such as ethyl 
magnesium bromide. When contains an acidic group, 
a second equivalent base is required. Formation of 

10 benzylic anions is further taught by Y. Thebtaranonth 
et al in Synthesis. 1986, 785; in Tet. Let, . 1989, 
2Sl, 3861; J. Staunton et al. in J, Chem, Soc. Per kin 
Trans. I, 1984, 1043-1051, and F. Hauser et al. 
Synthesis/ 1980, 72. The reaction can be carried out 

15 from low temperatures -.78*>C (dry ice/acetone) up to 
the reflux point of the solvent. Generally, a lower 
temperature is preferred for anion formation, while 
the coupling of the anion H and III proceeds readily 
at higher temperatures. 

20 When the reaction is judged complete. It is 

worked up in one of two manners, depending on the 
group. If r1 contains an acidic group such as CO2H, 
then the reaction is extracted into aqueous base, and 
the water layer acidified. Alternately, the 

25 carboxylate can be alkylated in situ to give an alkyl 
or benzyl ester. The product is either collected by 
filtration or extracted with an organic solvent and 
concentrated. The residue is further purified by 
trituration, crystallization or chromatography in the 

30 appropriate solvent. If the group contains no 
acidic group, i.e., an isopropylester, then the 
reaction is quenched with brine, the organic layer 
separated and concentrated followed by the 
appropriate purification to give the desired product. 

35 The compounds of Formula I can be prepared by 

the reaction of a cyanomethyl derivative lY with 
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heterocycle ill as shown in Equation 2a followed by 
oxidation, then reduction to give the alcohol, which 
5 can be converted to the halomethyl derivative (X is F 
or CI), or further reduced to the methylene 
derivative (X is H). 

Eouafeion 2 




2c) V 



25 



-» I 
X*OH 



2d) I 
X-OH 



X-F or CI 



30 



2e) V 



-» 1 
X-H 



2f) 1 

X-CN 



* I 

X-COjH or C(0)NH2 
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2g) I » I 

X-CX)2H X-COjR or C(0)NR12r13 

5 R is equivalent to R^ 

2h) I , I 

X-CO2H or COjR X - H 

10 2i) TCH2C02R^* + III > I 

X-a)2R^^ 

wherein: 

T is 




CO)„ 
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20 




25 

r1 is C(0Me)2H, Br, CN, CH20SiMe2CMe3 or C02R5; 
r5 is M, CHMe2 or CMe3; and 
30 A and are as previously defined. 

The reaction of Equation ?a wherein Y is CI or 
Br can be conveniently carried out under S^„l 
conditions by preparing a mixture of one equivalent 
35 or more of potassium metal, a catalytic amount of an 
iron compound, i.e., ferric nitrate, in liquid 
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ammonia. The arylacetonitrile lY is added followed 
by the dropwise addition of the haloheterocycle 
5 with concomitant irradiation from a photoreactor lamp 
which emits maximally at 350 nm. The reaction is 
irradiated from 1 to 24 hours, then the reaction is 
quenched with solid ammonium chloride, the ammonia is 
allowed to slowly evaporate. The residual material 

10 is rinsed with diethylether and the filtrate is 
subjected to purification by recrystallization or 
chromatography to give the desired product. 
Procedures can be adapted from J. P. Wolfe et al., 
Jt Het, Chem., 1987, 21, 1061. 

15 Alternatively, the reaction of Equation 2a, 

wherein Y is CI, Br, I, CH3SO2 or PhCHjSOj, is 
carried out under basic conditions. 

The starting materials can be premised in an 
inert solvent such as diethylether, THF or 

20 dimethylformamide (DMF) solvent when Y is halogen, 
followed by addition of a strong base, such as an 
alkali metal hydride, i.e., NaH, or a hindered 
metallated base, i.e., LDA or potassium t-butozide. 
Another order of addition for any Y value can be the 

25 formation of the anion of acetonitrile lY in an inert 
solvent, followed by its addition to the heterocycle 
in an inert solvent. Yields are generally increased 
with the use of dry solvents and dry inert 
atmospheres, with temperatures that range from -78**C 

30 to the solvent reflux point. The reaction is 
neutralized and the product is isolated by 
chromatography or crystallization. Analogous 
reactions are taught by R. Y. King et al., J, Med, 
ChfiflU/ 1977, ZSLi 1312 and F. Sauter et al., j. Chem. 

35 Res.fSK 1977, 186. 
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Reactions 2a and 212 can be carried out 

concurrently by allowing the reaction to be exposed 
5 to oxygen in the atmosphere. The oxidation of I (X 

is CN) to a diaryl ketone Y can be carried out by one 

of several procedures, S. Murahashi et al., Svn. 

hOtt^, 1989, 62, teach the oxidation of 

alkanenitrlles with ruthenium catalyzed t-butyl 
10 hydroperoxide to give intermediate 

2-(t-butyldioxy)-alkanenitriles, which are further 

oxidized by titanium tetrachloride. 

Diary Iketones Y can be reduced directly to the 

diary Iroethanes via Equation 2e by Wolf f-Kishner 
15 conditions as taught by Cram et al., J, Am, Chem. 

&2£Le./ 1962, M# 1734; Cleromensen conditions as taught 

by Yamamura and Hirata, J, Chem, Sor, r. iges, 2887; 

or hydrogenation with a catalyst such as CuCr204. 
The diarylketones Y can also be reduced 
20 stepwise to the alcohol, 1 (X-OH) , with lithium 

aluminum hydride or sodium borohydride. The alcohol 

can be converted to the chloride with thionyl 

chloride or methanesulfonyl chloride and 

triethylamine and to the fluoride with -DAST" 
25 (diethylamiiiosulfur trif luoride) , see Synthesis . 

1973, 787 and J, Org. Chfim,. 1975, ASL, 574, as shown 

in Equations 2c and 2d. 

Qyanomethanes of Formula I (X»CN} can be 

converted to carboxylic acids and amides by 
30 hydrolysis with either base or acid, as shown in 

Equation 2f. 

Carboxylic acids I (X-CO2H) can be esterified 

or converted to amides by methods well known to a 

chemist skilled in the art. 
35 Equation 2h shows that compounds of Formula I 

(X>iC02R) can be decarboxylated to the methylene 
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bridged compounds. Such decarboxylations are well 
known in the art and generally are accomplished by 
5 heating the compound with or without solvent and with 
or without a catalyst. 

Equation 2i is carried out in a similar fashion 
to 2a wherein an appropriate base is reacted with the 
aryl acetate followed by addition of heterocycle III. 

10 The cyanomethanes and arylacetates of Formula 

IV are either known in the art or prepared by simple 
modifications thereof. Cyanomethanes are most 
conveniently prepared by nucleophilic reaction of a 
metal cyanide^ i.e.^ NaCN, with a benzyl halide in a 

15 suitable solvent, such as dimethylformamide, 

dimethylsulfoxide or THF. The benzyl halides are 
also well known, and easily prepared from XI by 
methods adapted from T. Eicher, Synthesis , 1988, 1, 
525 and Clarke et al,, J. Chem, Perkin Trans. T. 

20 1984, 1501. 

The compounds of Formula I can be prepared by a 
cross-coupling reaction between an aryl boronic acid 
and a bromomethyl lieterocycle with a catalyst as 
shown in Equation 3. 

25 EQuation 3 



♦ .catalyst + base ► I 



OR* 



35 VI vri 
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wherein: 

Z, r3 and M are as previously defined; 
5 r1 is C(0Me2)H, CHjOH. COjR^ or CONCH.CHj)- 

(alkyl, alkylsilyl); and 
is H, K, isopropyl or t-butyl. 

The reaction is carried out by mixing the 

10 bromide (VII) with a transition metal catalyst, such 
as Ni(0) or Pd(0) , preferably Pd(PPh3)4 in a suitable 
solvent/ such as toluene or glyme, followed by the 
addition of boronic acid 3111 and the base, such as an 
alkoxide, hydroxide or carbonate, for example NaOEt, 

15 NaOH or Ma2C03 in a suitable solvent such as water or 
ethanol. The reaction mixture is stirred from 1 to 
24 hours at room temperature to reflux. At 
completion, the reaction is filtered, and the 
filtrate is concentrated. The residue is partitioned 

20 between brine and an organic solvent (EtOAc, CH2CI2)/ 
separated, dried (Na2S04, MgS04), and concentrated, 
whereupon the product is isolated and purified, if 
necessary, by flash chromatography, recrystallization 
or distillation. Similar procedures and 

25 modifications can be found in Snieckus et al., 

Tet. Lett/ 1987, 2fi/ 5093; ibifl. , 1985, Z&i 5997; 
Yamamoto et al.. Synthesis. 1986, 564; Suzuki et al. 
Synth > CQmmt/ 1981, n, 513 and references 
incorporated therein. 

30 Formation of aryl boronic acids, Yl , is well 

known in the art. They can be prepared by contacting 
an aryl organo metallic compound with B(0Me)3 
followed by acidic workup, as in J. Pro, Chem. , 1984, 
12, 5237 and Tetrahedron. 1983, 22., 1955; or by 
35 reaction of an arylsilane with BBr3, followed by 
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addition of methanol, then dilute acid, as described 
in Tet. Let., 1987, 5093, 
5 Bromomethanes VII can be prepared by well known 

methods for conversion from alcohols and from methyl 
groups. A representative example is described in * 
J. Hett Chemt, 1989. 913. 

Compounds of Formula I, wherein Z is CH, can be 
10 prepared by the route shown in Equation 4. 

Equation 4 



15 



20 



IV 



NHj^cr 
CKH3 




pCHg 



OH 



— T-CH,^Q 



vrii 



(CI% or OCI%) CCi^tOH) 
IX 



IX 



C2 is CH) 



25 



The reaction is carried out by reacting IV with 
30 hydrogen chloride in an alcohol to form an imidate 
which is converted to the amidine salt, viii , with 
ammonia. The pyrimidinol IX is. formed by 
condensation with a diketone/ester . This sequence of 
reactions and similar modifications can be found in 
35 H. C- van der Plas et al.. Tetrahedron, 1989, 4^, 

6511-6518. Compounds of Formula XX can be converted 
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to instant compounds 1 by preparation of the 
chloropyrimidine with phosphorus ozychloride and a 
5 catalytic amount of DMF and subsequent displacement 
with sodium methozide or ethozide. 

Heterocycles of Formula III are generally known 
in the art or can be prepared by simple modifications 
thereof. For example, preparation of chlorotriazines 

10 is described in J. Am> Chem, Soc. . 1951, 23./ 2989, 
while chloropyrimidines are described in J. Chem. 
Sqc, fC>/ 1966, 2031. General references, 
particularly to aminoheterocycles, can be found in 
"The Chemistry of Heterocyclic Compounds", a series 

15 published by Interscience Publishers, Inc., New York 
and London. The alkylsulfonyl and benzylsulfonyl . 
heterocycles can also be prepared by the general 
reference above and more specifically by alkylatioh 
of thiols, as described in J, Med, Chem. . 1934, 21, 

20 1621-1629, followed by ozidation, most commonly by 
m-chloroperoxybenzoic acid. 

The arylmethanes of Formula II are known in the 
art or easily prepared by methods therein. 

The groups of Equations 1 to 4 can be 

25 converted into the claimed groups by techniques 
well known to one skilled in the art. For ezample, 
benzyl alcohols can be ozidized to aldehydes with 
many reagents, including pyridinium chlorochromate 
(FCC) and/or further ozidized to the carbozylate with 

30 potassium permanganate (KMnO^). A sample procedure 
involving a phase transfer reagent is found in 
Can, Jt Chem,, 1989, £i, 1381. . 

Additionally, conversion to and from various 
preferred groups are well known to one skilled in 

35 the art. Many are described in T. Greene, Protective 
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Groups in Organic Smthftsis, 1981, John Wlley and 
SonS/ New York. 
5 Carborylic acid salts of Formula I (R^ is CO2M) 

can be prepared by reacting the carboxylic acid of 
Formula I (R^ is CO2H) with a base in the presence or 
absence of a solvent within a temperature range from 
room temperature to the boiling point of the solvent 

10 from 5 minutes to 24 hours. The solvent may be a 

hydrocarbon such as benzene or toluene^ a halogenated 
hydrocarbon such as methylene chloride or chloroform, 
an alcohol such as methanol, ethanol or isopropanol, 
and other solvents, such as ethyl ether, THF, 

15 acetone, methyl ethyl ketone, ethyl acetate or 

acetonitrile. The base may be an alkali metal such 
as sodium metal or potassium metal, an alkali metal 
or alkaline earth metal hydride such as sodium 
hydride, potassium hydride or calcium hydride, a 

20 carbonate such as sodium carbonate, potassium 

carbonate or calcium carbonate, or a metal hydroxide 
such as sodium hydroxide or potassium hydroxide. The 
organic base may be ammonia, an alkylamine (primary 
amine), a dialkylamine (secondary amine) or a 

25 trialkylamine (tertiary amine). 

Example 1 

2-r(4t6-D i methP SY-2-PYr3midinvl>meth vn-6-mR<-hyi- 

benzoic acid 

30 To a cooled (15«»C) suspension of sodium hydride 

(8.79 g, 0.183 mol), prewashed with dry hexanes, in 
300 mL anhydrous THF under an atmosphere was added 
2,6-dimethylbenzoic acid (24.5 g, 0.166 mol), 
portionwise. Additional THF (300 mL) was added to 

35 facilitate stirring in the resultant slurry. Then 
142 mL of 1.4 M methyllithium (0.199 mol) was added 
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dropwise at room temperature. One-twelfth of the 
resultant red solution (50 mL, 0.0138 mol), was added 
5 to 1.50 g of 4^6-dimethoxy-2-(methylsulfonyl)- 

pyrimidine (0.068 mol) under N2 at room temperature. 
After 4 hours, the reaction was diluted with 100 mL 
IN HCl and 100 mL brine. The layers were separated; 
the aqueous layer was extracted with 100 mL ethyl 

10 acetate. The combined organic layers were dried 

(MgSO^), filtered and concentrated to give 2.5 g of a 
yellow oil. Addition of Et20 gave a small amount of 
white precipitate, which was removed by filtration. 
The filtrate was subjected to flash column 

15 chromatography (40 mm x 6" of Si02)/ eluted with 25% 
ethyl acetate/hexanes (v/v), initially, then 50:49:1 
ethyl acetate in hexane/methanol. The fractions 
containing product were collected and concentrated 
under reduced pressure. The resultant oil 

20 crystalized on standing to give 0.41 g solid, m.p. 
122-124«C. 

IR (nujol) - 1710 cm"l. 

Mass Spec, m/e « 289 (100, M+1) . 

PMR (200 MHz, CDCI3) 6 2.49 (s, CH3, 3H) , 3.5-3.9. 
25 (bs, OH, IH), 3.93 (s, OCH3, 6H) , 4.15 (s, CH2, 2H) , 
5.91 (s, pyrm-H, IH), 7.0-7.3 (m, ArH, 3H) . 



Example 2 

2- rCvano ( 4 . 6-dimethQxv-2-pvr im idinvl >methvl 1 - 

30 benzoic acid 



a) To a suspension of 60% NaH (0.38 g, prewashed 
with hexanes) in 50 mL dry THF was simultaneously 
added methyl 2-cyanomethylben2oate (1.6 g) and 
35 4,6-dimethoxy-2-methylsulfonylpyrimidine (1,99 g) in 
dry THF. After addition, the reaction was refluxed 
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for 2 days, then l.O g of potassium t-butoxide was 
added. After 1 day, the reaction was quenched with 
5 25 mL of brine and neutralized with 1 N HCl. The 

organic layer was concentrated under reduced pressure 
to give 2.87 g of an oil. The oil was subjected to 
flash column chromatography (Si02)/ eluted with 
EtoAc/hezane (1:9) to give 0.75 g of solid, m.p. 
10 79-81«»C. 

PMR (200 MHz, CDCI3) 5 3.86 (s, CX:H3, 6H) , 3.90 (s, 
OCH3, 3H), 5.89 (s, pyrm-H, IH), 6.74 (s, CHCN, IH), 
7.35-8.05 (m, ArH, 4H) . 

15 b) The product of 2a (0.43 g > was dissolved in a 
solution of 1.6 mL of 12% aqueous NaOH and 12 mL of 
ethanol. After 12 hours, the reaction mixture was 
diluted with 15 mL of .4 M NaOH and washed with 
Et20. The aqueous layer was acidified, then 

20 extracted with BtOAc. The organic layer was 

concentrated under reduced pressure and the residue 
was triturated with butyl chloride to give 0.15 g 
solid, m.p. 214-216»C. 

NMR (90 MHz, CDCI3) 6 3.9 (s, OCH3), 6.0 (s, 
25 pyrra-H, IH) , 6.9 (s, CHCN, IH) , 7.4-8.3 (m, ArH, 4H) , 
11.0 (bs, CO2H, IH). 

Example 3 

2- r f 4 . 6-Dimethoxv-2-Pvr imi di ny} ^methvl 1 -3- 

30 PvridinecarboTYl\c agjg 

To a cooled (-78»C) suspension of 
2-methylnicotinic acid (1.4 g, 10.2 mmol) in 100 mL 
dry THF was added 11.25 mL 1.95 M LDA dropwise. The 
reaction turned purple and warmed to -65oc. Allowed 

35 to recool to -78*C, then added 2-chloro-4,6-dimethoxy- 
pyrimidine (1.75 g, 10 mmol). The reaction was 
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allowed to warm to room temperature over 2 days. The 
solvent was removed under reduced pressure. The 
5 residue was partitioned between Et20 and water, which 
was basified to pH 8-9. The aqueous layer was 
acidified, then extracted with EtOAc, dried (MgS04); 
and concentrated under reduced pressure to give 1.33 
g of a brown oil. This oil was subjected to flash 
10 column chromatography on Si02, eluted with 97:2:1 
(EtOAc:MeOH:HOAc) , to give after trituration with 
BuCl/hexanes a solid, 0.29 g, m.p. 182-186<>C. 
Mass Spec: m/e 276 (100, MH+). 

PMR (acetone-dg, 200 MHz) 6 3.8 (s, OMe, 6H), 4.8 (s, 
15 CHj. 2H), 5.9 (s, pyrm-H, IH) , 7.4 (m) + 8.3 (m) + 
8.7 <m)[pyrH, 3x IH] . 

Example 4 

4.6-DimethQXY-tt-Phenyl-2-Pvrimidineace<:ic ^cid. efchvl 

20 ester t 

To a cooled (-78<*C) solution of ethyl phenyl- 
acetate (0.79 ml, 5mmol) in 30 mL anhydrous THF under 
an N2 atmosphere was added 2.86 mL of 1.9M LDA 
dropwise, followed by 1.0 g of 4,6-dimethoxy-2- 

25 methylsulfonylpyrimidine. The reaction mixture was 
allowed to warm to room temperature over 6 h then 
quenched with 20 mL brine and 5 mL of 1 MHCl. The 
layers were separated and the aqueous layer was 
extracted with ethyl acetate. The combined organic 

30 layers were washed once with brine, dried (MgS04), 
filtered and concentrated under reduced pressure to 
give 1.6 g of a brown oil. The oil was subjected to 
flash column. chromatography (Si02), eluted with 
Et20/hexanes (1:9) to give 0.63g of the product as an 

35 oil. PMR (200 MHg, CDCI3) 6 1.24 (t, CH3, 3H) , 3.89 
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(S, OCH3, 6H), 5.08 (S, CH, IH) , 5.89 (s, pyrmH, IH) 
7.2-7.6 (m, ArH, 5H) . 

5 

Using the procedures of Equations 1 to 4 and 
Examples 1 to 4, the compounds of Tables 1 to 7 can 
be prepared by one skilled in the art. 

10 



15 



20 



25 



30 



35 
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Formttlations 

Useful formulations of the compounds of Formula 
5 I can be prepared in conventional ways. They include 
dusts, granules, pellets, solutions, suspensions, 
emulsions, wet table powders, emulsifiable 
concentrates and the like. Many of these may be 
applied directly. Sprayable formulations can be 

10 extended in suitable media and used at spray volumes 
of from a few liters to several hundred liters per 
hectare. High strength compositions are primarily 
used as intermediates for further formulation. The 
formulations, broadly, contain about 0.1% to 99% by 

15 weight of active ingredient (s) and at least one of 
(a) about 0.1% to 20% surf actant(s) and (b) about 1% 
to 99.9% solid or liquid diluent (s). More 
specifically, they will contain these ingredients in 
the following approximate proportions: 

20 lablfi_ft 

Weight Percent* 

Active 

Ingredient Diluent (s) surfad^ant^rs^ 



25 



30 



35 



Wettable Powders 20-90 0-74 1-10 

Oil Suspensions, 3-50 40-95 0-15 
Emulsions, Solutions, 
(including Emulsifiable 
Concentrates) 

Aqueous Suspension 10-50 40-84 1-20 

Dusts 1-25 70-99 0-5 

Granules and Pellets 0.1-95 5-99.9 0-15 

High Strength 90-99 0-10 0-2 
Compositions 

* Active ingredient plus at least one of a 

Surfactant or a Diluent equals 100 weight percent. 
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Lower or higher levels of active ingredient can, 
of course, be present depending on the intended use 
5 and the physical properties of the compound. Higher 
ratios of surfactant to active ingredient are some- 
tiroes desirable, and are achieved by incorporation 
into the formulation or by tank mixing. 

Typical solid diluents are described in Watkins, 
10 et al., -Handbook of Insecticide Dust Diluents and 
Carriers", 2nd Ed., Dorland Books, Caldwell, New 
Jersey, but other solids, either mined or manufac- 
tured, may be used. The more absorptive diluents 
are preferred for wettable powders and the denser 
15 ones for dusts. Typical liquid diluents and solvents 
are described in Marsden, "Solvents Guide," 2nd Ed., 
Interscience, New York, 1950. Solubility under 0.1% 
is preferred for suspension concentrates; solution 
concentrates are preferably stable against phase 
20 separation at 0»C. "McCutcheon's Detergents and 

Emulsifiers Annual", MC Publishing Corp., Ridgewood, 
New Jersey, as well as Sisely and Wood, -Encyclopedia 
of Surface Active Agents-, Chemical Publishing Co., 
inc.. New York, 1964, list surfactants and recommended 
25 uses. All formulations can contain minor amounts of 
additives to reduce foaming, caking, corrosion, micro- 
biological growth, etc. 

The methods of making such compositions are well 
known. Solutions are prepared by simply mixing the 
30 ingredients. Fine solid compositions are made by 
blending and, usually, grinding as in a hammer or 
fluid energy mill. Suspensions are prepared by wet 
milling (see,, for example. Littler, U.S. Patent 
3,060,084). Granules and pellets may be made by 
spraying the active material upon preformed granular 
carriers or by agglomeration techniques. See J. E. 



35 
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Browning, "Agglomeration", Chemical EnQineerino. 
December 4, 1967, pp..l47££. and "Perry's Chemical 
5 Engineer's Handbook", 5th Ed., McGraw-Hill, New York, 
1973, pp. 8-57ff. 

For further information regarding the art of * 
formulation, see for example: 

H. M. Loux, U.S, Patent 3,235,361, February 15, 
10 1966, Col* 6, line 16 through Col. 7, line 19 and 
Examples 10 through 41; 

R. W. Luckenbaugh, U.S. Patent 3,309,192, 
March 14, 1967, Col. 5, line 43 through Col. 7, line 
62 and Examples 8, 12, 15, 39, 41, 52, 53, 58, 132, 
15 138-140, 162-164, 166, 167 and 169-182; 

H. Gysin and E. Knusli, U.S. Patent 2,891,855, 
June 23, 1959, Col. 3, line 66 through Col. 5, line 17 
and Examples 1-4; 

G. C. Klingman, "Weed Control as a Science", 
20 John Wiley and Sons, Inc., Hew York, 1961, pp. 81-96; 
and 

J. D. Fryer and S. A. Evans, -"Weed Control Hand- 
book", 5th Ed., Blackwell Scientific Publications, 
Oxford, 1968, pp. 101-103. 
25 In the following examples, all parts are by 

weight unless otherwise indicated. 

Example h 

Wettable Powder 
30 2-[4,6-dimethoxy-2-pyrimidinyl)methyl]-6- 



methyl-benzoic acid 80% 

sodium alkylnaphthalenesulfonate 2% 

sodium ligninsulfonate 2% 

synthetic amorphous silica 3% 

35 kaolinite 13% 



The ingredients are blended, hammer-milled 
until all the solids are essentially under 50 
microns, reblended, and packaged. 
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Examnlft B 

Wettable Pnwflpr 

5 2-t4, 6-aimethoxy-2-pyri^lidinyl)methyl]-6- 
Inethyl-benzoic acid 5Qi^ 

sodium alkylnaphthalenesulfonate 2% 
low viscosity methyl cellulose 2% 
diatomaceous earth 45^ 
10 The ingredients are blended, coarsely hammer- 

milled and then air-milled to produce particles essen- 
tially all below 10 microns in diameter. The product 
is reblended before packaging. 

1^ Examnlft C 

Granule 

Wettable Powder of Example B 5% 
attapulgite granules 95% 

(U.S.S. 20-40 mesh; 0.84-0.42 mm) 
A slurry of wettable powder containing 25% 
solids is sprayed on the surface of attapulgite 
granules in a double-cone blender. The granules 
are dried and packaged. 

25 Examolft p 

2- [4 , 6-dimethoxy-2-pyrimidinyl)methyl] -6- 

methyl-benzoic acid 25% 
anhydrous sodium sulfate 10% 
30 crude calcium ligninsulfonate 5% 

sodium alkylnaphthalenesulfonate 1% 
calcium/magnesium bentpnit^ 59% 
The ingredients are blended, hammer-milled and 
then moistened with about 12% water. The mixture is 
35 extruded as cylinders about 3 mm diameter which are 
cut to produce pellets about 3 mm long. These may be 



20 
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used directly after drying, or the dried pellets may 
be crushed to pass a U.S.S. No. 20 sieve (0.84 mm 
5 openings). The granules held on a U.S.S. No. 40 sieve 
(0.42 mm openings) may be packaged for use and the 
fines recycled. 



Example E 

10 Oil Suspension 

2-[4/ 6-dimethoxy-2-pyrimidinyl)methyl]-6- 

methyl-benzoic acid 25% 
polyoxyethylene sorbitol hexaoleate 5% 
highly aliphatic hydrocarbon oil 70% 
15 The ingredients are ground together in a sand 

mill until the solid particles have been reduced to 
under about 5 microns. The resulting thick suspension 
may be applied directly, but preferably after being 
extended with oils or emulsified in water. 

20 

Example F 

Wettable Powder 

2-[4, 6-dimethoxy-2-pyrimidinyl)methyl]-6- 

methyl-benzoic acid 20% 
25 sodium alkylnaphthalenesulfonate 4% 

sodium ligninsulfonate 4% 
low viscosity methyl cellulose 3% 
attapulgite 69% 
The ingredients are thoroughly blended. After 
30 grinding in a hammer-mill to produce particles essen- 
tially all below 100 microns, the material is reblended 
and sifted through a U.S.S. No. 50 sieve (0.3 mm 
opening) and .packaged. 



35 
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Low Strenat!h Granule 

5 2-t4,6-dimethoxy-2-pyrimiainyl)methyl]-6- 

methyl -benzoic acid 1% 

N^N-dimethylformamide 9% 
attapulgite granules 90% 
(U.S.S. 20-40 sieve) 
10 The active ingredient is dissolved in the solvent 

and the solution is sprayed upon dedusted granules in 
a double cone blender. After spraying of the solution 
has been completed, the blender is allowed to run for 
a short period and then the granules are packaged. 

15 

Example H 

Aquepus Suspension 

2-[4,6-dimethoxy-2-pyrimidinyl)methyl]-6- 

methyl-benzoic acid 40% 
20 polyacrylic acid thickener o.3% 

dodecylphenol polyethylene glycol ether 0.5% 
disodium phosphate. 1% 
monosodium phosphate 0.5% 
polyvinyl alcohol 1^0% 
25 water 56.7% 

The ingredients are blended and ground together 
in a sand mill to produce particles essentially all 
under 5 microns in size. 

30 Example T 

Solution 

2- [4 , 6-dimethoxy-2-pyrimidinyl )roethyl ] -6- 

methyl-benzoic acid 5% 
water 95% 
35 The salt is added directly to the water with 

stirring to produce the solution, which may then be 
packaged for use. 
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Example J 

Low Strength Granule 
5 2- [ 4 , 6-dimethoxy-2-pyr imidiny 1 )niethy 1 ] -6- 

methyl-benzoic acid 0.1% 
attapulgite granules 99.9% 

(U.S.S. 20-40 mesh) 
The active ingredient is dissolved in a solvent 
10 and the solution is sprayed upon dedusted granules in 
a double-cone blender. After spraying of the solution 
has been completed, the material is warmed to evaporate 
the solvent. The material is allowed to cool and then 
packaged. 

15 

granule 

2-t4,6-dimethoxy-2-pyrimidinyl)methyl]-6- 

methyl-benzoic acid 80% 
20 wetting agent 1% 

crude ligninsulf onate salt (containing 10% 

5-20% of the natural sugars) 
attapulgite clay g% 
The ingredients are blended and milled to pass 
25 through a 100 mesh screen. This material is then added 
to a fluid bed granulator, the air flow is adjusted to 
gently fluidlze the material, and a fine spray of water 
is sprayed onto the fluidized material. The fluidiza- 
tion and spraying are continued until granules of the 
30 desired size range are made. The spraying is stopped, 
but fluidization is continued, optionally with heat, 
until- the water content is reduced to the desired 
level, generally less than 1%. The material is then 
discharged, screened to the desired size range, 
35 generally 14-100 mesh (1410-149 microns), and 
packaged for use. 
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Example L 

High Strength Concentratfi 
5 2-[4, 6-dimethoxy-2-pyriiniainyl)inethyl] -6- 

methyl-benzoic acid 99% 
silica aerogel 0.-5% 
synthetic amorphous silica o*5% 
The ingredients are blended and ground in a 
10 banoner-mill to produce a material essentially all 

passing a U.S.S, No. 50 screen (0.3 mm opening) • The 
concentrate may be formulated further if necessary. 

Example M 

15 Wettable Powder 

2-[4, 6-diroethoxy-2-pyrimidinyl)methyl] -6- 

methyl-benzoic acid 90% 
dioctyl sodium sulf osuccinate 0.1% 
synthetic fine silica 9.9% 
20 The ingredients are blended and ground in a 

hammer-mill to produce particles essentially all below 
100 microns. The material is sifted through a U.S.S. 
No. 50 screen and then packaged. 

25 Example N 

Wettable Powder 

2-[4,6-dimethoxy-2-pyrimidinyl)methyll-6- 

methyl-benzoic acid 40% 
sodium ligninsulfonate 20% 
30 montmorillonite clay 40% 

The ingredients are thoroughly blended, coarsely 
hammer-milled and then air-milled to produce particles 
essentially all below 10 microns in size. The material 
is reblended and then packaged. 

35 
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Egample Q 

Oil Suspension 

5 2- [4 , 6-dimethoxy-2-pyrimiainyl)methyl] -6- 

methyl-benzoic acid 35% 
blend o£ polyalcohol carboxylic 6% 
esters and oil soluble petroleum 
sulfonates 

10 xylene 59% 

The ingredients are combined and ground together 
in a sand mill to produce particles essentially all 
below 5 microns. The product can be used directly, 
extended with oils, or emulsified in water. 

15 

Example P 

Dust 

2-[4,6-dimethoxy-2-pyrimidinyl)methyl]-6- 

methyl-benzoic acid 10% 
20 attapulgite 10% 

Pyrophyllite 80% 
The active ingredient is blended with attapul- 
gite and then passed through a hammer-mill to produce 
particles substantially all below 200 microns. The 
25 ground concentrate is then blended with powdered 
pyrophyllite until homogeneous. 

Enrulsifiable Concentrate 

30 2-[4,6-dimethoxy-2-pyrimidinyl)methyl]-6- 

methyl-benzoic acid 10% 
chlorobenzene 84% 
sorbitan monostearate and polyoxyethylene 
condensates thereof 6% 
35 The ingredients are combined and stirred to pro- 

duce a solution which can be emulsified in water for 
application. 
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Utility 

Test results indicate that compounds of this 
5 invention are active postemergence and preemergence 
herbicides. These compounds are useful for the 
control of selected grass and broadleaf weeds with 
tolerance to important agronomic crops which include, 
but are not limited to barley (Hoxflfijum mlajaxfi) / corn 
10 iZ&K maza) / cotton (Gossypium hirsutum ^ , and wheat 

(Triticum aestivum). weed species controlled include, 
but are not limited to cocklebur (Xanthiiim 
pengylvgnicum) , teaweed (fijjfla fiiinfifia), and velvetleaf 
( Abut i Ion theophrasti ^ . 
15 These compounds also have utility for complete 

control and/or selected control of vegetation in 
specified areas such as around storage tanks, parking 
lots, highways, and railways, and in fallow crop, 
citrus, and plantation crop areas. Alternatively, 
20 these compounds are useful to modify plant growth. 

A herbicidally effective amount of the compounds 
of this invention is determined by a number of 
factors. These factors include: formulation 
selected, method of application, amount and type of 
25 vegetation present, growing conditions, etc. In 

general terms, a herbicidally effective amount of the 
compounds of the invention is applied at rates from 
0.004 to 20 kg/ha with a preferred rate range of 0.025 
to 2 kg/ha. One skilled in the art can easily 
30 determine the application rate needed for the desired 
level of weed control. 

Compounds of this invention may be used alone or 
in combination with other commercial herbicides, 
insecticides, or fungicides. The following list 
35 exemplifies some of the herbicides suitable for use in 
mixtures. A combination of a compound from this 
invention with one or more of the following herbicides 
may be particularly useful for weed control. 
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10 



15 



20 



30 



Commpn Name 
acetochlor 

acifluorfen 

acrolein 
alachlor 

anilofos 

ametryn 

ami t role 

AMS 

asulam 

atrazine 



barban 
25 benefin 



bensulfuron 
methyl 



35 



bensulide 



bentazon 



benzofluor 



Chemical Mame 

2-chloro-N-(ethoxymethyl)-N- 

( 2-ethyl-6-methylpheny 1 ) acet amide 

5-t2-chloro-4-(trif luoromethyl)- 
phenoxy]-2-nitrobenzoic acid 

2-propenal 

2-chloro-N- ( 2 , 6-diethylphenyl ) -N- 
(methozymethyl ) acetamide 

5- 4-chloro-N-isopropylcarbaniloyl- 
methyl-0,0-dimethyl phosphor odi- 
thioate 

N-ethy 1-N • - ( 1-methy lethy 1 ) -6- 

(methylthio) -1 , 3 , 5-triazine-2 , 4- 
diamine 

lH-1 ^ 2 , 4-triazol-3-amine 

ammonium sulfamate 

methyl I (4-aminophenyl)sulfonyl]- 
carbamate 

6- chloro-N-ethyl-N • - ( 1-methylethyl ) - 
1 1 3 , 5-triazine-2 , 4-di amine 

4-chloro-2-butynyl 3-chlorocarbamate 

N-butyl-N-ethyl-2,6-dinitro-4-(tri~ 
£luoromethyl)benzenamine 

2- [ 1 1 1 [ (4 , 6-dimethoxy-2-pyrimi- 
dinyl)amino]methylcarbonyl]- 
amino] sulfonyl]methyl) benzoic 
acid, methyl ester 

0,0-bis(l-methylethyl) S-[2- 
[ (phenylsulf onyl ) amino] - 
ethyl]phosphorodithioate 

3- ( 1-methylethyl) - ( IH) -2 , 1 , 3- 
benzothi adi az in-4 ( 3H ) -one , 

2,2-diozide 

N-[4-(ethylthio)-2-(trif luoro- 
methyl ) phenyl ] methanesulfonamide 
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10 



15 



20 



25 



30 



35 



Conrnton Name 

benzoylprop 

bifenoz 

bromacil 

bromoxynil 
butachlor 

buthidazole 

butralin 

butylate 

cacodylic 
acid 

CDAA 

CDEC 

C6A 142,464 

chloramben 
chlorbromuron 



chlorimuron 
ethyl 



chlormethozy- 
nil 

chlornitrofeh 



Chemical Wamo 

N-benzoyl-N- (3 , 4-dichlorophenyl ) -DL- 
alanine 

methyl 5-(2,4-dichlorophenoxy)-2- 
nitrobenzoate 

5-bromo-6-methyl-3-(l-methylpropyl)- 
2 , 4 ( IH, 3H) pyr imidinedione 

3 , 5-dibromo-4-hydrozybenzonitrile 

N- (butoxymethyl ) -2-chloro-N- (2 , 6- 
diethylphenyl)acetamide 

3- 1 5- (1, l-dimethylethy 1 ) -1 , 3 , 4-thia- 

diazol-2-yl]-4-hydroxy-l-inethyl-2- 
imidazolidinone 

4- ( 1 , 1-diraethy let hyl ) -N- ( 1-methyl- 
propyl)-2,6-dinitrobenzenamine 

5- ethyl bis(2-methylpropyl)- 
carbamothioate 

dimethyl arsinic oxide 



2-chloro-N,N-di-2-propenylacet amide 

2- chloroallyl diethyldithiocarbamate 

3- (4,6-dimethoxy-l,3,5-triazin-2-yl)- 
1-- [ 2 - { 2 -methoxyethoxy ) -pheny 1- 
8ul£onyl]-urea 

3-amino-2,5-dichlorobenzoic acid 

3-(4-bromo-3-chlorophenyl)-l-methoxy-l- 
methylurea 

2-t [ I [ (4-chloro-6-methoxy-2-pyrimi- 
di ny 1 ) ethyl ami no ] ca rbony 1 ] - 
amino] sulfonyl] benzoic 
acid, ethyl ester 

2, 4-dichlorophenyl 4-nitro-3- 
methoxyphenyl ether 

2,4, 6-tr ichlorophenyl-4-ni tro- 
phenyl ether 
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CQBimon Hame 
chloroxuron 

chlorpropham 
chlorsulfuron 

chlortoluron 
cinmethylin 



15 clethodim 

cloxnazone 
2Q cloproxydim 



clopyralid 
CMA 

cyanazine 

cycloate 
cycluron 
cyperquat 
cyprazine 

cyprazole 
cyproinid 



25 



30 



35 



Chemical Mame 

N • - [4-(4-chlorophenoxy) phenyl] -N, 
dimethylurea 

1- methylethyl 3-chlorophenylcarbamate 

2- chloro-N-[ [(4-methoxy-6-methyl-l,3,5- 
triazin-2-yl) ami no ] ca r bony 1 ] benzene- 
sulfonamide 

N • - (3-chloro-4-methylphehyl) -N ,N- 
dimethylurea 

exo-l-methyl-4-(l-methylethyl)-2-t(2- 
methylphenyl)methoxy]-7-oxabicyclo- 
[2.2.1] heptane 

(E,E)-(±)-2-[l~t[(3-chloro-2-propenyl)- 
oxy] imino] propyl] -5- [2-(ethylthio) - 
propyl ]-3-hydroxy-2-cyclohexen-l-one 

2- t ( 2 -chlorophenyl) methyl] -4 , 4-dimethyl- 
3-isoxazolidinone 

(E , E) -2- [ 1- t [ ( 3-chloro-2-propenyl ) oxy ) - 
imino] butyl] -5- [2- (ethylthio) propyl] - 
3-hydroxy-2-cyclohexen-l-one 

3 , 6-dichloro-2-pyr Idinecarboxylic acid 

calcium salt of NAA 

2- [[4-chloro-6-(ethylamino)-l,3,5-tri- 
azin-2-yl] amino] -2-methylpropanenit rile 

S-ethyl cyclohexylethylcarbamothioate 

3- cyclooctyl-l, l-dimethylurea 

1- methyl-4-phenylpyridinium 

2- chloro-4-(cyclopropylamino)-6-(iso- 
propyl ami no )-s.-triazine 

N- [ 5- ( 2-chloro-l , 1-dimethylet hyl ) - 1 , 3 , 4- 
thiadiazol-2-yl]cyclopropanecarbox- 
amide 

3 ' /4'-dichlorocyclopropanecarboxanilide 
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Common Hame 
dalapon 

5 

dazomet 
DCPA 

desmediphan 

desmetryn 

diallate 

15 

dicaroba 

dichlobenil 

dichlorprop 

^° diclofop- 
methyl 

diethatyl 
difenzoguat 

25 

dimepiperate 
dinitramine 

dinoseb 

diphenamid 

dipropetryn 

diguat 

35 

diuron 
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2,2-dichloropropanoic acid 

tetr ahydrO"3 , 5-dimethyl-2H-l , 3 , 5-thia- 
diazine-2-thione 

dimethyl 2,3,5, 6-tet rachloro-1 , 4-benzene- 
dicarbozylate 

ethyl l3-[[(phenylamino)carbonyl]oxyl- 
pheny 1 ] c a rbama t e 

2-<isopropylamino)-4-(methylainino)-6- 
(methylthio)-jgL-triazine 

S-(2 , 3-dichloro-2-propenyl ) bis ( 1- 
methylethyl)carbamothioate 

3 , 6-dichloro-2-methozybenzoic acid 

2 . 6- dichlorobenzonitrile 

(±) -2- ( 2 , 4-dichlorophenoxy ) propanoic 
acid 

(±) -2- I 4- ( 2 , 4-dichlorophenoxy ) phenozy] - 
propanoic acid, methyl ester 

N- (chlo roacety 1 ) -N- ( 2 , 6-diethy Ipheny 1 ) - 
glycine 

1 , 2-dimethyl"3 , 5-diphenyl-lH-pyrazolium 

5- l-methyl-l-phenylethylpiperidine- 
l-carbothloate 

N3,N3.diethyl-2,4-dinitro-6-(trifluoro- 
methyl ) -1 , 3-benzenediamine 

2- ( 1-raet hylpropy 1 ) -4 , 6-di ni t ropheno 1 

N,N-dime thy 1-a-phenylbenzeneacet amide 

6- ( ethy 1 thio ) -N , 1> • -bi s ( 1-me thy lethy 1 > - 
l,3,5-triazine-2,4-diamine 

6 . 7- dihydrodipyr ido [ 1 , 2-a ; 2 • , 1 • -c] - 
pyrazinedium ion 

N • - ( 3 , 4-dichloropheny 1 ) -N , N-dimethy lurea 
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15 



20 
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Common Mame 
DNOC 
DSMA 
dymron 

endothall 



EPTC 

esprocarb 
(SC2957) 

ethalfluralin 



ethofumesate 
fenac 

fenozaprop 

£enuron 
fenuron TCA 
£lamprop 

fluazifop 

£luazi£op-P 

£luchloralin 

fluometuron 



Chemical Mame 

2-methyl-4 , 6-dinitrophenol 

disodium salt o£ HAA 

N- (4-methy Ipheny 1 ) -N • - ( 1-methyl- 
1-pheny let hyl ) urea 

7-ozabicyclo [2 • 2 . 1] heptane-2 , 3-dicarboz- 
ylic acid 

S-ethyl dipropylcarbamothioate 

S-benzy l-N-ethy 1-N- ( 1 , 2-dimethyl ) - 
propyl )thiolcarbamate 

N-ethyl-N- (2-methy 1-2-propenyl ) -2 , 6- 
dinitro-4-(tri£luoromethyl)- 
benzenamine 

(±)-2-ethoxy-2 / 3-dihydro-3 , 3-dimethyl- 
5-benzo£uranyl methanesulfonate 

2,3, 6-trichlorobenzeneacet ic acid 

(±)-2-[4-[(6-chloro-2-benzoxazolyl)oxy]- 
phenozy] propanoic acid 

N , N-dimethy 1-N * -pheny lurea 

Salt o£ £enuron and TCA 

N-benzoyl-N-(3-chloro-4-£luorophenyl)- 
DL-alanine 

(±)-2-[4-n5-(trifluoromethyl)-2-pyri- 
dinyl]ozy]phenozy] propanoic acid 

(R)-2-t4-t[5-(trifluoromethyl)-2-pyri- 
dinyl]oxy]phenozy] propanoic acid 

N-(2-chloroethyl)-2,6-dinitro-N-propyl- 
4 - ( t r i £ luoromethy 1 ) benzen amine 

N ,.N-dimethy 1-N • - [ 3- ( t ri£ luoromethy 1 ) - 
phenyl] urea 



35 
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10 



CQmrnon Name 

f luorochlor- 
idone 

fluorodifen 



f luorogly- 
cofen 

fluridone 



fomesafen 

15 fosamine 

glyphosate 
halozyfop 

hezaflurate 
hexazinone 



20 



25 



30 



imazametha- 
benz 



imazapyr 



imazaquin 



imazethapyr 



35 



Chemical Naiufi 

3-chloro-4-(chloromethyl)-l-[3-(tri- 
fluoromethyl)phenyl]-2-pyrrolidinone 

E-nitrophenyl a,a,a-trif luoro-2-nitro- 
E-tolyl ether 

carboxymethyl 5-[2-chloro-4-(tri- 

f luoromethyl)phenory]-2-nitrobenzoate 

1- methyl-3-phenyl-5-[3-(trif luoro- 
methyl) phenyl] -4 ( IH) -pyridinone 

5- [2-chloro-4-(trif luoromethyl)phenoxy]- 
N-(methylsulfonyl)-2-nitrobenzamide 

ethyl hydrogen (aminocarbonyl)- 
phosphate 

N-(phosphonomethyl)glycine 

2- t4-[[3-chloro-5-(trif luoromethyD-Z- 
pyridinyl] oxy] phenoxy] propanoic acid 

potassium hexafluoroarsenate 

3- cyclohexyI-6-(dimethylamino)-l-methyl- 
1,3/ 5-t r ia2ine-2 , 4 ( IH, 3H) -dione 

6- (4-isopropyl-4-methyl-5-oxo-2- 
imidazolin-2-yl)-ni-toluic acid, 
methyl ester and 6-(4-i5opropyl- 
4-methyl-5-oxo-2-iniidazolin-2-yl)- 
ja--toluic acid> methyl ester 

(±) -2- [ 4 , 5-dihydro-4-methy 1-4- ( 1-methy 1- 
ethyl)-5-oxo-lH-imidazol-2-yl]-3- 
pyridinecarboxylic acid 

2- [ 4 , 5-dihydr o-4-inet hy 1-4- ( 1-met hy 1- 
ethyl) -5-0X0- lH-iinidazol-2-yl ] -3- 
quinolinecarboxylic acid 

(±) -2- [ 4 , 5-dihydro-4-methy 1-4- ( 1-methyl- 
ethyl) -5-oxo-lH-imidazol-2-yl ] -5- 
ethyl-3-pyridinecarboxylic acid 
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10 



Common Name 
ioxynil 
isopropalln 

isoproturon 
isouron 

Isozaben 

karbutilate 

15 lactofen 



lenacil 

linuron 

NAA 
MAMA 
MCPA 
MCPB 

HON 7200 

mecoprop 

mefehacet 

mefluidide 



20 



25 



30 



35 



methal- 
propalin 



Chemical Hame 

4-hydrbxy-3 , 5-di iodobenzonit r i le 

4-(l-methylethyl)-2,6-dinitro-N,N-, 
di p r opy 1 benz enami ne 

N-(4-isopropylphenyl)-N' ^N'-dimethylurea 

N'-[5-(l,l-dimethylethyl)-3-isoxazolyl]- 
N , N-dimethy lurea 

N- [ 3- ( 1-ethy 1-1-methylpropyl ) -5- 
isozazolyl] -2 , 6-diinethozybenzaroide 

3- [ [ (dimethylamino)carbonyll amino] - 
phenyl-(l,l-dimethylethyl) carbamate 

(±)-2-ethoxy-l-methyl-2-oxoethyl 5-12- 
chlo r 0-4 - ( t r i f luoromethyl ) phenozy ] - 
2-nitrobenzoate 

3- cyclohezyl-6 , 7-dlhydro-lH-cyclopenta- 
pyrimidine-2 , 4 (3H, 5H) -dione 

N • - ( 3 , 4 -dichlo ropheny 1 ) -N-me thozy-N- 
methylurea 

methylarsonic acid 

monoammonium salt of MAA 

(4-chloro-2-methylphenozy) acetic acid 

4- (4-chloro-2-methylphenozy)butanoic 

acid 

S,S-diniethyl-2-(dif luoromethyl) -4- 

(2-methylpropyl ) -6- (tr if luoromethyl)- 
3 # 5-pyridinedicarbothionate 

(±)-2-(4-chloro-2-methylphenozy)- 
propanoic acid 

2- ( 2-ben20thi azolylozy-N-methyl-N- 
pheny 1 ace t ami de 

N- [2 , 4-dimethyl-5- [ [ ( tr if luoromethyl) - 
sulfonyl] amino] phenyl] acetamide 

N-(2-methyl-2-propenyl)-2,6-dinitro-N- 
propyl-4-(trif luoromethyDbenzenamide 
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10 



15 



20 



25 



30 



35 



Conunon Mame 

methabenz- 
thiazuron 

metham 

methazole 

methozuron 

metolachlor 

metribuzin 



metsulfuron 
methyl 



MH 

molinate 

monolinuron 

monuron 
monuron TCA 
MSMA 

napropamide 

naptalam 

neburon 

nitralin 

nitrofen 



Chemical Mam^ 
1 / 3-dimethy 1-3- ( 2-benzo thi azo ly 1 ) urea 

methylcarbamodithioic acid 

2-(3 , 4-dichlorophenyl) -4-methyl-l, 2 , 4- 
ozadiazolidine-3 , 5-dione 

N • - ( 3-chloro-4-methoxypheny 1 ) -H , N- 
dimethylurea 

2-chloro-N-(2-ethyl-6-methylphenyl)-N- 
(2-methoxy-l-methylethyl)acetamide 

4 - amino-e- ( 1 , 1-dimethylethy 1 ) -3 - (methy 1- 
thio)-l,2,4-triazin-5(4H)-one 

2- [ [ [ [ ( 4"inethoxy-6-inethyl-l , 3 , 5-t ri- 
azin-2-yl) amino] carbonyl] - 
amino] sulfonyl] benzoic acid, 
methyl ester 

l,2-dihydro-3,6-pyridazinedione 

5- ethyl hexahydro-lH-azepine-l-carbo- 
thioate 

3- (£-chlorophenyl)-l-methoxy-l-methyl- 
urea 

N • - ( 4-chlorophenyl ) -N , N-dimethylurea 

Salt of monuron and TCA 

monosodium salt of NAA 

N , N-diet hy 1-2- ( 1-naphthaleny loxy ) - 
propanamide 

2- [ ( 1-naphthalenylamino ) carbonyl ] - 
benzoic acid 

l-butyl-3- ( 3 , 4-dichloropheny 1 ) -1-methy 1- 
urea 

4- (methylsulfonyl)-2,6-dinitro-N,N- 
dipropylaniline 

2, 4-dichloro-l-(4-nitrophenozy) benzene 
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10 



15 



30 



35 



Conrnion Name 
nitrofluorfen 

norea 

norflurazon 

oryzalin 
ozadiazon 

ozyfluorfen 



paraquat 
2Q pebulate 



pendimethalin 



perfluidone 



25 phenmediphani 



picloram 



PPG-1013 

pretilachlor 
procyazine 

profluralin 



Chemical Wamp 

2- chloro-l-(4-nitrophenoxy)-4-(tri- 
fluoromethyl ) benzene 

N,N-diinethyl-N*-(octahydro-4,7-methano- 
lH-inden-5-yl)urea 3aa,- 
4a, 5a, 7a, 7aa-isomer 

4-chloro-5-(methylainino)-2-t3-(tri- 
f luoromethyl) phenyl] -3 (2H)- 
pyridazinone 

4- (dipropylaniino)-3,5-dinitro- 
benzenesulfonamide 

3- t2,4-dichloro-5-(l-raethylethoxy)- 
pheny 1 ] - 5- ( 1 , 1-dimethy lethy 1 ) - 

1 , 3 r 4-oxadiazol-2 ( 3H) -one 

2- chloro-l-{3-ethoxy-4-nitrophenoxy)-4- 
(trifluoromethyDbenzene 

1,1' -dimethyl-4 . 4 • -dipy ridinium ion 

5- propyl butylethylcarbamothioate 

N- ( 1-ethylpropyl) -3 , 4-dimethyl-2 , 6- 
d i ni t robenzenainine 

l,l,l-tri£luoro-N-[2-methyl-4-(phenyl- 
sulfonyl)phenyl]methanesulfonamide 

3- [ (methoxyca rbony 1 ) amino ] phenyl ( 3- 
methylphenyl) carbamate 

4- amino-3 , 5 , 6-trichloro-2-pyridine- 
carboxylic acid 

5- t2-chloro-4~(tr if luoromethyl )- 
phenoxy]-2-nitroacetophenone 
oxime-O-acetic acid, methyl ester 

a-chloro-2,6-diethyl-N-(2-propoxy- 
ethyl) acetanilide 

2-[[4-chloro-6-(cyclopropylamino)-l,3,5- 

triazine-2-yl] amino] -2-methylpropane- 
nitrile 

N- (cyclopropylmethyl ) -2 , 6-dinit ro-N- 
propy 1-4- ( tr if luoromethyl ) benzenamine 
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10 



Common MamA 
prometon 

prometryn 

pronamide 

propachlor 

propanil 
propazine 

propham 
prosulfalin 



20 prynachlor 



15 



25 



pyrazolate 



pyrazon 



pyrazosulfuron 
ethyl 



Chemical Maynft 

6-methoxy-N, N ' -bis ( 1-methylethyl) -1, 3 , 5- 
tria2:ine-2,4-diamine 

N, N • -bis ( 1-methylethyl ) -6- (methylthio) - 
1/ 3 / 5-triazine-2 , 4-diamine 

3 , 5-dichloro-N- ( 1 , 1-dimethy 1-2-propyn- 
yl)benzamide 

2-chloro-N- ( l-methy lethy 1 ) -N- 
phenyl ace t amide 

N- ( 3 , 4 -d i ch 1 o r opheny l)propanamide 

6-chloro-N, N • -bis ( 1-methylethyl) - 
1,3, 5-tr iazine-2 , 4-diamine 

1-methylethyl phenylcarbamate 

N-[t4-(dipropylainino)-3,5-dinitro- 

phenyl]sulfonyl]-S,S-dimethylsulfil- 
imine 

2 -ch lo r o-N- ( l-methy 1-2 -propynyl ) ace t- 
anilide 

4- ( 2 , 4-dichlorobenzoyl ) -1 , 3-dimethy 1- 
pyrazol-5-yl-p-toluenesulphonate 

5- amino-4-chl6ro-2-phenyl-3(2H)- 
pyrldazinone 

ethyl S-l3-(4,6-dimethoxypyrimidin-2- 
yl)ureadosulfonyl]-l-methylpyrazole- 
4-carboxylate 



quinclorac 3,7-dichloro-8-quinoline carboxylic acid 



guizalofop 
^" ethyl 



secbumeton 



35 



sethozydim 



(±)-2-[4-[(6-chloro-2-quinoxalinyl)- 

oxy] phenoxy ] propanoic acid , ethyl 
ester 

N-ethy 1-6-methoxy-N * - ( l-methy Ipropyl ) - 
1 , 3 , 5-tr iazine-2 , 4-diamine 

2-[l-(ethoxyimino)butyl)-5-[2-(ethyl- 

thio)propyl]-3-hydroxy-2-cyclohexen- 
1-one 



siduron 



N-(2-methylcyclohexyl)-N'-phenylurea 
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10 



15 



20 



25 



30 



Connnon Hame 
siroazine 

SK-233 

sul£ometuron 
methyl 

TCA 

tebuthiuron 

terbacil 

terbuchlor 



terbuthyl- 
azine 

terbutol 



terbutryn 



thifensul- 
furon methyl 



thiobencarb 
trlallate 



tribenuron 
methyl 



35 



Chemical Hame 

6-chlbro-N,N • -diethyl-1, 3 , 5-triazine- 
2,4-diamine 

1- (a,a-dimethylbenzyl)-3-(4-methyl- 
phenyDurea 

2- [ [ [ [ (4 , 6-aimethyl-2-pyrimidinyl)- 
amino] carbonyl] amino] sulfonyl] - 
benzoic acid, methyl ester 

trichloroacetic acid 

N- [ 5- ( 1 , 1-dimethylethyl ) - 1 , 3 , 4-thi adi- 
azol-2-yl]-N,W-dimethylurea 

5-chloro-3-(l,l-dimethylethyl)-6- 
methyl-2 , 4 ( IH, 3H)-pyrimidinedione 

N- (butoxymethyl ) -2-chloro-N- [ 2- ( 1 , 1- 
dimethylethyl}-6-methylphenyl]- 
acet amide 

2- (tjBXt-butylamino)-4-chloro-6-(ethyl- 
ami no ) 1 r i az i ne 

2,6-di-tfij:t-butyl-E-tolyl methylcar- 
bamate 

N- ( 1 , 1-dimethylethyl ) -N • -et hyl-6- 
(methylthio) -1, 3 , 5-triazine- 
2,4-diamine 

3- [ [ [ [ ( 4-methoxy-6-methyl-l , 3 , 5-tr i azin- 
2-yl) amino] carbonyl] amino] sulf onyl] - 
2-thiophenecarbozylic acid, methyl 
ester 

S-t (4-chlorophenyl)methyl] diethylcar- 
bamothioate 

S-(2 , 3 , 3-trichloro-2-propenyl) bis ( 1- 
methylethyl)carbamothioate 

2- [ [ [ [N- (4-methoxy-6-methyl-l , 3 , 5- 
triazine-2-yl) -N-me t hy 1 am i no ] - 
carbonyl] amino] sulfonyl] benzoic 
acid, methyl ester 
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10 



15 



Common Name 
triclopyr 

tridiphane 

trifluralin 

trimeturon 

2,4-D 
2,4-DB 
vernolate 
zylachlor 



Chemicm Nnmp 

[(3,5, 6-tr ichloro-2-pyridinyl ) - 
ozy] acetic acid 

2- ( 3 , 5-dichlorophenyl ) -2- (2,2,2- 
trichloroethyl)oxirane 

2,6-dinitro-N,N-dipropyl-4-(tri- 
f luororoethyl)benzenamine 

1- (a-chlorophenyl ) -2 , 3 , 3-t r imethylpseu- 
dourea 

(2, 4-dichlorophenoxy) acetic acid 

4- (2,4-dichlorophenoxy)butanoic acid 

5- propyl dipropylcarbamothioate 

2- chloro-N- (2,3 -dimethylpheny 1 ) -N- 
(l-methylethyl)acet amide 



20 



Herbicidal properties of the compounds that 
follow were determined in greenhouse tests. Test 
results and procedures follow. 



25 



30 



35 
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TABLE OP COMPOtmnR 

5 



10 



15 



CI^ )_K ) ( CH, \ „ \ / 



>0 CCLNa CHj 



Conpound 1 
mp. 122.124°C 



Conpound 2 
mp. 180.1Q0°C 



20 



25 




\— N CN 



Conpound 3 
Oil 



Conpound 4 
mp. 79-81 **C 



30 



35 
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z 








Z. 




5 10 


CN 


CR2 (r2.H) 


CO2CH3 


OCH3 


N 


Oil 


11 


CN 


Cr2 (r2.h) 


C02Et 


OCH3 


CH 


49-50 


16 


CN 


Cr2(r2.N02) 


CO2CH3 


OCH3 


CH 


126-128 


17 


C02Et 


Cr2(r2.h) 


CH3 


OCH3 


CH 


Oil 


18 


COjH 


Cr2(r2«h) 


CH3 


OCH3 


CH 


81-84 


10 19 


C02Et 


Cr2(r2.H) 


H 


OCH3 


CH 


Oil 


20 


COjEt 


Cr2(r2.cH3) 


H 


OCH3 


CH 


Oil 


21 


C02Et 


Cr2(r2«f) 


H 


OCH3 


CH 


Oil 


22 


COjEt 


Cr2(r2-H> 


H 


CH3 


N 


Oil 



15 SPECTRAL PATft 

Compound Unta. 

3 PMR(CDCl3,90MH2)S 2.35(s,CH3,3H) , 

3.9(S,0CH3,6H), 4 .25(s,CH2,2H) , 
20 5.35(S,OCH2,2H), 5.85(s,pyrn«,lH) , 

7. 1- 7. 6 (m, ArH,OH). 

10 PMR(CDCl3, 200MHz) 6 3 . 90(s, CO2CH3 , 3H) , 

4.00(S,OCH3,6H), 6.99<S,CHCN,1H) , 
7.4-8.1(m,ArH,4H). 
25 17 PMR(CDCl3, 200MHz )« 1.35(t,CH3,3H> , 

2.54(S,CH3,3H}, 3.96(S,OCH3,6H) , 

4.2- 4.4(M,CH20,2H), 5.49(s,CH,lH) , 
6.01(s, pyrmH/lH), 7.2-7.6<in.ArH,4H) . 

19 PMRCCDClg, 200MHz) S 1 .24 (t ,CH3 , 3H) , 
30 3.89(S,0CH3,6H), 5 . 08(s ,CH, IH) , 

5.89(s,pyrn>H,lH) , 7.2-7.6(in.ArH,5H) . 

20 PMR(CDCl3, 200MHz) 5 1.24(t,CH3,3H) , 
2.33(s,CH3,3H), 3 . 89 (s ,0CH3 , 6H) , 
4.1(m,0CH2,2H) , 5.05(S,CH2,1H), 

35 5.89(s,p7rmH,lH) , 7.1-7.4{in.ArH,4H) . 
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Compound Data 

5 21 IR (neat) v co 1740cin~^ 

22 PMR(CDCl3,200MH2)S 1.23(t,CH3,3H) , 

2.55(S,CH3,3H), 4 . 0(s ,0CH3 , 3H) , 
4.2(q,OCH2,2H), 5 . 07(s,CH, IH) , 
7.2-7.6(m,ArH,5H) . 

10 

Seeds of barley ( Hordeum vulaara ) , 

barnyardgrass (Echinochlofl £xua=flalli) , cheatgrass 
(fii£unii& secalinus) , cockiebur (Xanttdum 

15 pensY l YBn i cum ) , corn (zsa maza) , cotton f Gossvpiiim 
h i rsutum )/ crabgrass (Cigitaxifi spp.)/ bedstraw 
( galium aparine) , giant foxtail f setaria f aberii ^ , 
morningglory gpomoea hederljlo^»a^ , rice f Orvza 
aatiia) , sorghum (Sorghum btcolor ^ , soybean r siveina 

20 max), sugar beet (Beta Yulaaila) , velvetleaf 

( AbHtl l on theophrasti) , wheat (ititicum afiatixim) , 
wild oat (Azena fatua) and purple nut sedge ( Cvoerus 
rotundus) tubers were planted and treated 
preemergence with test chemicals dissolved in a 

25 non-phytotoxic solvent. At the same time, these crop 
and weed species were also treated with postemergence 
applications of test chemicals. Plants ranged in 
height from two to eighteen cm (one to four leaf 
stage) for postemergence treatments. Treated plants 

30 and controls were maintained in a greenhouse for 

twelve to sixteen days, after which all species were 
compared to controls and visually evaluated. Plant 
response ratings, summarized in Table A, are based on 
a scale of 0 to 10 where 0 is no effect and 10 is 

35 complete control. A dash (-) response means no test 
result. 
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Table A 

5 COMPOUND COMPOUND 





Rate (2000 g/ha) 


1 


6 


Rate (2000 g/ha) 


1 


6 




P0STEMER6ENCE 






PREEMERGENCE 








Barley 


9 


9 


Barley 


9 


9 


10 


Barnyardgrass 


9 


9 


Barnyardgrass 


9 


9 




Cheatgrass 


9 


9 


Cheatgrass 


8 


8 




Cocklebur 


9 


- 


Cocklebur 


9 


9 




Corn 


9 


9 


Corn 


9 


9 




Cotton 


10 


9 


Cotton 


8 


9 


15 


Crabgrass 


8 


7 


Crabgrass 


8 


9 




Giant £oxtail 


9 


9 


Giant foxtail 


9 


9 




Morningglory 


9 


10 


Morningglory 


9 


9 




Nutsedge 


10 


10 


Nutsedge 


10 


10 




Rice 


9 


9 


Rice 


10 


10 


20 


Sorghum 


9 


9 


Sorghum 


9 


9 




Soybean 


9 


9 


Soybean 


9 


9 




Sugar beet 


9 


10 


Sugar beet 


9 


9 




Velvet leaf 


9 


10 


Velvet leaf 


9 


9 




Wheat 


9 


8 


Wheat 


9 


9 


25 


Wild Oat 


9 


9 


Wild Oat 


8 


8 



30 
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COMPOUND COMPOUND 



10 



15 



20 



Rate (1000 g/ha) 


6 


Rate (1000 g/ha) 


€ 


P0STEMER6ENCE 




PREEMER6ENCE 




Barley 


9 


Barley 


9 


Barnyardgrass 


8 


Barnyardgrass 


9 


Cheatgrass 


9 


Cheatgrass 


8 


Cocklebur 


10 


Cocklebur 


9 


Corn 


9 


Corn 


7 


Cotton 


9 


Cotton 


9 


Crabgrass 


5 


Crabgrass 


9 


Giant foxtail 


8 


Giant foxtail 


9 


Horningglory 


10 


Horningglory 


8 


Nutsedge 




Nutsedge 


10 


Rice 


9 


Rice 


9 


Sorghum 


9 


Sorghum 


9 


Soybean 


9 


Soybean 


9 


Sugar beet 


9 


Sugar beet 


9 


Velvet leaf 


10 


Velvetleaf 


9 


Wheat 


8 


Wheat 


8 


Wild Oat 


9 


Wild Oat 


7 



30 



35 
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COMPOUND 

5 



10 



15 



20 



Rate (100 g/ha) 


6 


POSTEMERGENCE 




Barley 


8 


Bamyardgrass 


4 


Cheatgrass 


8 


Cocklebur 


9 


Corn 


7 


Cotton 


9 


Crabgrass 


4 


Giant foxtail 


5 


Morningglory 


9 


Nutsedge 


9 


Rice 


9 


Sorghum 


9 


Soybean 


9 


Sugar beet 


9 


Velvetleaf 


9 


Wheat 


2 


Wild Oat 


7 



25 



PCr/US90/07417 

68 

COMPOUND 
Rate (100 g/ha) 6 



PREEMERGENCE 

Barley 3 

Bamyardgrass 8 

Cheatgrass 7 

Cocklebur 3 

Corn 0 

Cotton 8 

Crabgrass 5 

Giant foxtail 5 

Morningglory 7 

Nutsedge 0 

Rice 7 

Sorghum 9 

Soybean 9 

Sugar beet 7 

Velvetleaf 9 

Wheat 2 

Wild Oat 2 
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Table A 

COMPOUND COMPOUND 



10 



15 



20 



Rate (400 g/ha) 


1 


2 


3 


Rate (400 g/ha) 


1 


2 


3 


F0STEHER6ENCE 








PREEMER6ENCE 








Barley 


9 


9 


8 


Barley 


8 


8 


0 


Barnyardgrass 


9 


9 


2 


Barnyardgrass 


9 


9 


0 


Cheatgrass 


9 


9 


8 


Cheatgrass 


8 


9 


0 


Cocklebur 


9 


9 


2 


Cocklebur 


9 


8 


0 


Corn 


9 


9 


9 


Corn 


9 


9 


2 


Cotton 


9 


3 


0 


Cotton 


8 


0 


0 


Crabgrass 


7 


5 


0 


Crabgrass 


7 


6 


0 


Giant £oztail 


9 


9 


7 


Giant foxtail 


9 


9 


2 


Horningglory 


4 


2 


5 


Morningglory 


8 


4 


0 


Nutsedge 


10 


9 


9 


Nutsedge 


10 


10 


0 


Rice 


9 


9 


9 


Rice 


10 


10 


6 


SorghuiD 


9 


9 


8 


Sorghum 


9 


9 


3 


Soybean 


9 


9 


9 


Soybean 


9 


9 


3 


Sugar beet 


9 


10 


10 


Sugar beet 


9 


9 


8 


Velvet leaf 


9 


9 


7 


Velvetleaf 


9 


9 


0 


Wheat 


9 


8 


2 


Wheat 


8 


8 


0 


Wild Oat 


9 


8 


6 


Wild Oat 


7 


8 


0 



30 



35 
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Table A 

COMPOUND COHPOUMD 

5 



10 



15 



20 





9 


0 


Kare g/na/ 


2 


3 


xrUb X IsrUSKulSMdS 






PREEHERGENCE 






irl ov 


/ 




Barley 


6 


0 


Do X^Iljf O X LOSS 


1 


n 


Barnyardgrass 


6 


0 


o £ O S s 


Q 


A 


wneatgrass 


7 


0 


v^ocKxeour 


7 


1 


Cocklebur 


3 


0 


Com 




D 


Corn 


9 


0 


Cotton 


0 


0 


Cotton 


0 


0 


Crabgrass 


2 


0 


Crabgrass 


2 


0 


Giant foxtail 


7 


0 


Giant foxtail 


8 


0 


Morningglory 


2 


2 


Morningglory 


4 


0 


Nutsedge 


5 


0 


Nutsedge 


10 


0 


Rice 


9 


3 


Rice 


9 


2 


Sorghum 


9 


3 


Sorghum 


9 


0 


Soybean 


9 


7 


Soybean 


6 


0 


Sugar beet 


9 


9 


Sugar beet 


9 


3 


Velvetleaf 


9 


4 


Velvetleaf 


7 


0 


Wheat 


3 


0 


Wheat 


3 


0 


Wild Oat 


0 


0 


Wild Oat 


5 


0 



25 



30 



35 
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71 

TEST B 

Seeds of barley (Hatflfium SulajBXfi) , 
5 barnyardgrass (Echinochloa erus-aaim. bedstraw 
(fialijum sparine) > biackgrass (Mqcssuiua 

IBYOSUrpidftfi ), Cheatgrass (Bronms secalinng ^ . 
chickweed (Stellaria mfiflia) , cocklebur r xanthium 
pensylvanicum) / corn (z&& maxs.) / cotton ( Gossvpium 
10 kUfiiitiim) / crabgrass (Pjqitaria spp.), giant foxtail 
( Setaria faber ii) , lambsquarters (chennnnriiiim ajjium) , 
morningglory ( Jjaomofia. llfiflfirflCfija.) , rape f Brassica 
nasus.} r rice ({2cxza saJbiza.) , sorghum ( Sornhum 
bico l or ) , soybean (Glveina max) , sugar beet ( Beta 

15 vulgar i s ) , velvetleaf ( Abut i Ion theoDhrasi-< > , wheat 
(Tritigmti aestivum) > wild buckwheat ( Poivoonnm 
convolvmus ). and wild oat (Avena ffltua) and purple 
nutsedge (Cyperus rotunduB) tubers were planted and 
treated preemergence with test chemicals dissolved in 

20 a non-phytotoxic solvent. At the same time, these 
crop and weed species were also treated with 
postemergence applications of test chemicals. Plants 
ranged in height from two to eighteen cm (one to four 
leaf stage) for postemergence treatments. Treated 

25 plants and controls were maintained in a greenhouse 
for approximately twelve to sixteen days, after which 
all species were compared to controls and visually 
evaluated. Plant response ratings, summarized in 
Table B, are based on a scale of 0 to 10 where 0 is 

30 no effect and lO is complete control. A dash (-) 
response means no test result. 
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Table B 

COMPOUMO COMPOUND 

5 



10 



15 



20 



25 



30 



Rate (2000 a/ha) 


9 


Rafce ^2000 a/ha) 

*va \Awww AAO / 


Q 

7 


POSTEMERGENCE 




PPPFMFPfSFNPI? 




Barlsy 


7 


Ra T 1 ov 


7 


Barnvardarass 


2 


Ba rnva rda r a b s 


P 


Bedstraw 




A#cuo w X aw 


Q 


Blackar ass 


£ 

w 




O 

D 


wiic a u ^ o o o 


w 


ViFne a u g JL o 5 s 


o 

7 


11 A. w /V TV C w VA 


7 




o 

7 




2 






Corn 


4 








g 




D 
O 






vraograss 




Giant foxtail 


3 






T A Ht 0* 0m • • a w* ^ ^ M 

ijanios^uorbers 


O 


Lambsquarters 


9 


Horningglory 


4 


Morningglory 


2 


Nutsedge 


9 


Nutsedge 




Rape 


5 


Rape 


7 


Rice 


4 


Rice 


8 


Sorghum 


9 


Sorghum 


7 


Soybean 


9 


Soybean 


9 


Sugar beet 


9 


Sugar beet 


9 


Velvetleaf 


9 


Velvetleaf 


8 


Wheat 


2 


Wheat 


2 


Wild Buckwheat 


8 


Wild Buckwheat 


9 


Wild Oat 


2 


Wild Oat 


7 



t 



35 
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73 



COMPOUND COMPOUND 



10 



15 



20 



25 



30 



Rate (400 g/ha) 


4 


5 


9 


Rate (400 g/ha) 


4 


5 


9 


P0STEMER6ENCE 








PREEMERGENCE 








Barley 


3 


3 


2 


Barley 


0 


0 


0 


Barnyardgrass 


2 


0 


0 


Barnyardgrass 


0 


0 


2 


Beds t raw 


9 


9 


4 


Beds t raw 


6 


8 


7 


Blackgrass 


0 


2 


4 


Blackgrass 


5 


4 


4 


Cheatgrass 


2 


5 


2 


Cheatgrass 


0 


4 


6 


Chickweed 


6 


8 


6 


Chickweed 


6 


5 


9 


Cocklebur 


1 


6 


3 


Cocklebur 


7 


2 


2 


Corn 


0 


0 


2 


Corn 


0 


0 




Cotton 


4 


8 


6 


Cotton 


0 


5 


8 


Crabgrass 


0 


2 


2 


Crabgrass 


2 


0 




Giant foxtail . 


0 


3 


2 


Giant foxtail 


2 


2 


2 


Lambsquarters 


7 


8 


5 


Lambsquarters 


10 


10 




Norningglory 


1 


6 


3 


Morningglory 


0 


2 


1 


Nut sedge 


5 


9 


8 


Nutsedge 


0 


9 




Rape 


3 


5 


2 


Rape 


3 


3 


0 


Rice 


0 


5 


2 


Rice 


0 


3 


2 


Sorghwn 


3 


7 


8 


Sorghum 


0 


2 


5 


Soybean 


9 


9 


9 


Soybean 


3 


9 


8 


Sugar beet 


9 


9 


9 


Sugar beet 


4 


6 


9 


Velvetlea£ 


8 


9 


7 


Velvetleaf 


3 


8 


8 


vnieat 


0 


0 


0 


Wheat 


0 


0 


0 


Wild Buckwheat 


9 


8 


7 


Wild Buckwheat 


6 


3 


6 


Wild Oat 


0 


1 


2 


Wild Oat 


0 


2 


2 



35 
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COMPOUND COMPOUND 

5 



10 



15 



20 



25 



30 



Rate (100 a/ha) 


4 


5 


Sate flOn a/ha^ 


A 


c 


POSTFIiffERGENCE 












Barley 


0 


0 


0ax xGj^ 


A 
V 


A 
U 


Barnvardarass 


0 

w 


0 


09 X iij^ 0 X X a D 0 


A 
U 


A 
V 


Beds t raw 


9 


7 


B@df3t raw 
wx aw 




7 


Blackarass 


0 

w 


0 

w 


111 ar*ltn vaee 






Wilts a ^ o o o 


n 

V 


9 


V\ ^\ Q X M «r 9 M c« 

v^neougx aSS 


0 


2 


wit X WfWVlSWL 


A 




Vi#iix wKweeu 


c 

!> 


ii 
4 


formic 1 T" 


n 

V 




\#u c Kxeou X 








n 
u 


u 


v^orn 


0 


0 






/ 


cotton 


0 


0 


V#x oO^x oSS 


n 
u 


n 
U 


craograss 


0 


0 




A 

u 


A 
U 


bxanc coztaii 


2 


2 


Lambsquarters 


5 


7 


Lambsguarters 


10 


0 


Morningglory 


1 


5 


Morningglory 


0 


0 


Nutsedge 


2 


9 


Nutsedge 


0 


5 


Rape 


0 


2 


Rape 


0 


2 


Rice 


0 


3 


Rice 


0 


0 


Sorghum 


0 


4 


Sorghum 


0 


0 


Soybean 


9 


9 


Soybean 


2 


8 


Sugar beet 


8 


8 


Sugar beet 


0 


1 


Velvetleaf 


5 


8 


Velvet le a £ 


2 


0 


Wheat 


0 


0 


Wheat 


0 


0 


Wild Buckwheat 


8 


8 


Wild Buckwheat 


2 


4 


Wild Oat 


0 


0 


Wild Oat 


0 


0 
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COMPOUND 



10 



Rate (2000 g/ha) 


10 


16 


POSTEMERGENCE 








Q 


o 


Barnvardarass 


Q 


o 


Bedstraw 


7 


g 


Blackarass 


a 

7 


o 
o 


C^hea to v*ARR 


Q 


o 

o 


A X W fVVV c u 


Q 

7 




Cocklebiir 


Q 




Corn 




2 


Cotton 


9 


9 


Crabgrass 


7 


2 


Giant foxtail 


8 


8 


Lambsquarters 


9 


9 


Morningglory 


8 


9 


Nutsedge 


9 


8 


Rape 


10 


9 


Rice 


9 


9 


Sorghum 


9 


9 


Soybean 


9 


9 


Sugar beet 


10 


10 


Velvetleaf 


9 


9 


Wheat 


6 


6 


Wild buckwheat 


10 


9 


Wild oat 


5 


3 



Table B COMPOUND 



Rate (2000 g/ha) 10 16 



25 PREEMERGENCE 

Barley g 0 

Barnyardgrass 8 5 

Bedstraw 7 9 

Blackgrass 9 6 

Cheatgrass 8 8 

Chickweed lo 9 

3Q Cocklebur - - 

Corn 3 1 

Cotton 7 6 

Crabgrass 5 2 

Giant foxtail 7 1 

Lambsquarters 9 9 

Morningglory 5 2 

Nutsedge 5 7 

35 Rape a 9 

Rice 7 9 

Sorghum 8 4 

Soybean 9 9 

Sugar beet 9 9 
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10 



20 



30 



76 



Table B COMPOUND 

Velvetleaf 7 6 

Wheat 7 4 

Wild buckwheat 7 9 

Wild oat 6 0 

Table B COMPOUND 

Rate (1000 g/ha) 19 
POSTEMERGENCE 

Barley 8 

Barnyardgrass 9 

Beds t raw 8 

Blackgrass 9 

Cheatgrass 9 

Chickweed 10 

Corn 9 

15 Cotton 5 

Crabgrass 8 

Giant foxtail 8 

Lambsquarters 9 

Morningglory 9 
Nut sedge 

Rape 9 

Rice 9 

Sorghum 9 

Soybean 6 

Sugar beet 10 

Velvetleaf 5 

Wheat 8 

Wild buckwheat 9 

Wild oat 9 

25 

Table B COMPOUND 
Rate (1000 g/ha) 19 
PREEHERGENCE 

Barley 7 

Barnyardgrass 9 

Bedstraw 9 

Blackgrass 9 

Cheatgrass 8 

Chickweed 9 

Corn 9 

Cotton 8 

Crabgrass 9 

Giant foxtail 9 

Lambsquarters 9 

35 Morningglory 5 

Nutsedge 9 

Rape 6 

Rice 9 

Sorghum 9 
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Table B COMPOUND 

Rate (1000 g/ha) 19 

Soybean 8 

5 Sugar beet 9 

Velvetleaf 2 

Wheat 9 

Wild buckwheat 8 

Wild oat 9 



Table B COMPOUND 



20 



Rate (400 g/ha) 


10 


11 


16 


18 


POSTENERGENCE 










Barley 


9 


0 


6 


0 


Barnyardgrass 


9 


0 


3 




Beds t raw 


7 


3 


8 


2 


Blackgrass 


9 


0 


5 


1 


Cheatgrass 


8 


0 


8 


0 


Chlckweed 


9 


7 


9 


3 


Cocklebur 


9 








Corn 


4 


0 


0 


1 


Cotton 


9 


5 


6 


0 


Crabgrass 


4 


0 


0 


0 


Giant foxtail 


7 


0 


7 


0 


Lambs quarters 


8 


8 


8 


0 


Mornlngglory 


7 


3 


9 


0 


Nut sedge 




6 


7 


0 


Rape 


9 


2 


9 


0 


Rice 


8 


2 


7 


0 


Sorghum 


9 


0 


8 


3 


Soybean 


9 


9 


9 


0 


Sugar beet 


10 


9 


9 


3 


Velvetlea£ 


9 


5 


9 


0 


Wheat 


5 


0 


2 


2 


Wild buckwheat 


9 


8 


8 


0 


Wild oat 


3 


0 


0 


0 



30 
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Table B COMPOUND 

5 



Rate (400 g/ha) 


10 


11 


16 


18 


PBEEMERGENCE 










Barley 


8 


0 


0 


0 


Barnyardgrass 


7 


0 


3 


3 


Bedstraw 


2 


5 


3 


0 


Blackgrass 


8 


4 


0 


0 


Cheatgrass 


8 


3 


8 


5 


Chickweed 


0 


6 


4 


0 


Cocklebur 


- 


- 


- 


- 


Corn 


2 


0 


0 


0 


Cotton 


6 


4 


0 


0 


Crabgrass 


2 


0 


0 


2 


Giant foxtail 


3 


0 


1 


2 


Lambsquarters 


9 


8 


9 


0 


Morningglory 


2 


0 


0 


0 


Nutsedge 


0 


0 


0 




Rape 


7 


2 


3 


0 


Rice 


6 


0 


7 


2 


Sorghum 


7 


1 


0 


9 


Soybean 


9 


8 


6 


0 


Sugar beet 


8 


2 


9 


2 


Velvet leaf 


3 


1 


3 


1 


Wheat 


5 


0 


2 


.0 


wild buckwheat 


2 


4 


3 


0 


Wild oat 


4 


2 


0 


2 



30 



t 
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Table B COMPOUND 



5 


Rate (200 g/ha) 
POSTEMERGENCE 


19 




Barley 


5 




Barnyardgrass 


8 




Beds t raw 


6 


10 


Blackgrass 


7 




Cheatgrass 


7 




Chickweed 


7 




Cocklebur 


— 




Corn 


8 


15 


Cotton 


0 




Crabgrass 


6 




Giant foxtail 


4 




Lambsquarters 


9 




Morningglory 


1 


20 


Nutsedge 


6 




Rape 


7 




Rice 


8 




Sorghum 


7 




Soybean 


4 


25 


Sugar beet 


8 




Velvetleaf 


2 




Wheat 


2 




Wild buckwheat 


7 




Wild Oat 


5 



30 



35 
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Table B COHPOUMD 



Rate (200 g/ha) 


12 


19 


PREEHER6ENCE 






Barley 


9 


3 


Barnyardgrass 


7 


8 


Bedstraw 


9 


9 


Blackgrass 


3 


8 


Cheatgrass 


9 


8 


Chickweed 


10 


9 


Cocklebur 


_ 


_ 


Corn 


1 


5 


Cotton 


8 


1 


Crabgrass 


2 


9 


Giant foxtail 


2 


8 


Lambsquarters 


9 


10 


Morningglory 


9 


0 


Nut sedge 


7 


5 


Rape 


9 


6 


Rice 


8 


6 


Sorghum 


8 


5 


Soybean 


9 


2 


Sugar beet 


9 


9 


Velvetlea£ 


9 


0 


Wheat 


8 


7 


Wild buckwheat 


9 


3 


Wild oat 


8 


8 



30 



35 
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Table B COMPOUND 



e 
D 


Rate (100 g/ha) 
POSTEHERGENCE 


11 


18 




Barley 


0 


0 




Barnyardgrass 


0 


— 




Bedstraw 


2 


0 


10 


Blackgrass 


0 


0 




Cheatgrass 


0 


0 




Chickweed 


0 


0 




Cocklebur 


— 


— 




Corn 


0 


0 


15 


Cotton 


2 


0 




Crabgrass 


0 


0 




Giant foxtail 


0 


0 




Lainbsquarters 


4 


0 




Morningglory 


1 


0 


20 


Nut sedge 


0 


0 




Rape 


0 


0 




Rice 


0 


0 




Sorghum 


0 


2 




Soybean 


8 


0 


25 


Sugar beet 


8 


3 




Velvetleaf 


0 


0 




Wheat 


0 


0 




Wild buckwheat 


7 


0 




Wild oat 


0 


0 



30 



35 



W091 10653 f rile:/A\dcwas03\nrmdata\lp\FoleyPat\PatentDocuments\WO91 10653,CPC1 



WO 91/10653 



PCrAJS90/07417 



Page 84 of 109 



82 



Table B COMPOUND 

5 Rate (100 g/ha) 11 18 
PREEHERGENCE 

Barley 0 0 

Barnyardgrass 0 0 

Bedstraw 0 0 

10 Blackgrass 2 0 

Cheatgrass 0 2 

Chickweed 0 0 

Cocklebur - - 

Corn 0 0 

15 Cotton 0 0 

Crabgrass 0 0 

Giant foxtail 0 0 

Lambsquarters 0 0 

Morningglory 0 0 

20 Nut sedge 0 0 

Rape 0 0 

Rice 0 0 

Sorghum 0 3 

Soybean 6 0 

25 Sugar beet 0 2 

Velvet leaf 0 0 

Wheat 0 0 

Wild buckwheat 0 0 

Wild oat 0 0 

30 



35 
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Seeds of barley (Hordeum vuloara^ , 
5 barnyardgrass (Eehinoehina crus-nain ) , blackgrass 
(Alppecwrus mvosuroidAs^ , chickweed f Stellaria 
mfiflia) / cockiebur (Xanthimn pensvivan^o.i,n> , corn (Zea 
maza) , cotton (CossYPium Misutum) / crabgrass 
(Eialtaiia spp.)f downy brome ( Bromus tectonim ) , 
10 giant foxtail (Setaria IsJasxll) , green foxtail 

(fifitaiia zixidia) , jimsonweed (Datura stramoniiim y 
johnsongrass (Sorghum halepengfl^ lambsquarters 
(ChenoPOdium album) » momingglory ( ipomofta spp.}f 
rape ( Btassica flflEua)r rice (Jiizza aatixa.), sickiepod 
15 (Cassia obtusifonn ) , soybean (GXYClnft max) , sugar 
beet (lata xulflatia) , teaweed f sida aaincsa) , 
velvetleaf ( Abutilon theoDh^as^^ ,> , wheat ( Triticum 
aest i vum ), wild buckwheat (Polvonnnm convolvulns ) , 
and wild oat (Avena faiua) and purple nutsedge 
20 (CyEfillia rotunflus) tubers were planted and treated 
preemergence with test chemicals dissolved in a 
non-phytotoxic solvent. At the same time, these crop 
and weed species were also treated with postemergence 
applications of test chemicals. Plants ranged in 
25 height from two to eighteen cm (two to three leaf 

stage) for postemergence treatments. Treated plants 
and controls were maintained in a greenhouse for 
approximately eighteen to twenty-four days, after 
which all species were compared to controls and 
30 visually evaluated. Plant response ratings, 

summarized in Table C, are reported on a 0 to 10 
scale where 0 is no effect and 10 is complete 
control. A dash (-) response means no test result. 

35 
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Table c 

COMPOUND COMPOUND 

5 



10 



15 



20 



25 



30 



Pai.A /9^n n/Vka^ 
ivou6 V^*'" ^/na/ 


1 

X 


13ai-o /7Rn 

Kaue v^DU g/na/ 


X 






irK 1% riri riKuiSJM WIS 




R& 1^1- 


0 

D 


0OX xey 


•7 


o a ^ ^^JT ^ X ^ a o o - 


Q 

7 


OaXnjTOXUigCQSS 


xu 


Til a^lrnirafiQ 


7 


OXBCK^X 855 






1 0 
X V 


VIlXwKWoeU 


Q 

7 


V^Uwi^XtSUUX 


Q 


wvwKxeour 


xu 


Corn 




Corn 


10 


cotton 




Cotton 


4 


«r» B 9 c* 

v^roJO^xoSS 


/ 


v^raograss 


A 




/ 


uowny orome 




OXoHu i-OJLUOxX 


Q 

7 


uiant toztaix 


7 


ureen coztaii 


7 


Green foxtail 


8 


u xinsonweea 


0 

7 


Jimsonweed 


8 


uonnsongrass 




Johnsongrass 


8 


xi oiiuDs qu a r t e r s 


10 


Lambsguarters 




Morningglory 


4 


Morningglory 


8 


Nutsedge 


9 


Nutsedge 


10 


Rape 


9 


Rape 


10 


Rice 


9 


Rice 


10 


Sicklepod 


8 


Sicklepod 


8 


Soybean 


9 


Soybean 


8 


Sugar beet 


10 


Sugar beet 


10 


Teaweed 


9 


Teaweed 


9 


Velvetleaf 


10 


Velvetleaf 


9 


Wheat 


6 


Wheat 


6 


Wild buckwheat 


10 


Wild buckwheat 


9 


Wild oat 


7 


Wild oat 


7 
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Table c 

COMPOUND COMPOUND 

5 



10 



15 



20 



25 



30 



Rate <62 g/ha) 


1 


6 


Rate (62 g/ha) 


1 


6 


POSTEMERGENCE 






PREEMERGENCB 






Barley 


5 


5 


Barley 


5 


4 


Barnyardgrass 


9 


8 


Barnyardgrass 


7 


8 


Blackgrass 


7 


3 


Blackgrass 


5 


3 


Chickweed 


10 


10 


Chickweed 


7 


2 


Cocklebur 


7 


8 


Cocklebur 


10 


6 


Corn 


10 


3 


Corn 


6 


2 


Cotton 


2 


9 


Cotton 


3 


9 


Crabgrass 


6 


2 


Crabgrass 


7 


0 


Downy brome 


5 


7 


Downy brome 


7 


9 


Giant £oztall 


8 


4 


Giant £oztail 


3 


3 


Green £oztail 


4 


4 


Green £oztail 


6 


0 


Jimsonweed 


9 


8 


Jimsonweed 


7 


9 


Johnsongrass 


7 


8 


Johnsongrass 


7 


9 


Lambsguarters 


- 


10 


Lambsguarters 


— 


10 


Morningglory 


0 


9 


Morningglory 


6 


9 


Nutsedge 


9 


3 


Nutsedge 


7 


9 


Rape 


8 


10 


Rape 


8 


4 


Rice 


9 


7 


Rice 


10 


2 


Sicklepod 


8 


6 


Sicklepod 


7 


9 


Soybean 


8 


9 


Soybean 


6 


9 


Sugar beet 


10 


10 


Sugar beet 


10 


9 


Teaweed 


8 


9 


Teaweed 


9 


9 


Velvet leaf 


10 


9 


Velvet lea£ 


9 


3 


Wheat 


4 


3 


Wheat 


4 


4 


Wild buckwheat 


9 


9 


Wild buckwheat 


8 


9 


Wild oat 


4 


4 


Wild oat 


5 


4 



35 



WO9110653Hile:/A\dcwas03\nrmdala\lp\FolevPat\PatentDocuments\WO9110653.CPCl 



Page 88 of 109 



WO 91/10653 PCT/US90/07417 

86 
Table C 

COMPOUND COMPOUND ' 

5 



10 



15 



20 



25 



30 





1 


D 


Koue v^o g/na/ 


X 


D 


no cpvMTP D V 
irUo 1 iSriCiKGAMUiS 












BsrlGy 


A 
% 




Barley 




2 


o O ^ lAjf a & A O 9 0 


A 


4 




o 


A 


o X JL a o o 


u 


0 


0 X 0 wKg X a S S 


A 


n 




w 


Q 
Q 


Pl^4 ^IrUAAf^ 


c 
D 


n 




2 


«/ 


V»VV#AXCUUX 


Q 






Q 






A 

H 


n 
U 




A 
V 


0 




3 


9 




3 


n 


P 1" a V^n r* a e c 
V.#X dJU^ X o 0 5 


c 
D 


n 




A 




I/O wny 0 i uiue 


c 
0 


/ 


niani- ^n^f-ail 
\9xsnu £U&UaX± 


A 


4» 


/34 am^ ^tf^v^a4 1 

uxanw cozcaix 


n 
U 


0 






Z 


ureen cozcaii 


3 


0 




•7 


e 
D 


u imsonweea 


6 


9 


uonnsongross 


D 


/ 


uonnsongrass 


6 


B 


T BvnV^e m * s VP ^ A «■ 0 

iiBinosquarbers 


n 


1 n 


Lambsquarters 




3 


Morningglory 


0 


9 


Morningglory 


6 


9 


Nutsedge 


4 


2 


Nutsedge 


5 


3 


Rape 


6 


9 


Rape 


8 


0 


Rice 


8 


5 


Rice 


8 


0 


Sicklepod 


4 


5 


Sicklepod 


6 


6 


Soybean 


6 


8 


Soybean 


4 


9 


Sugar beet 


10 


9 


Sugar beet 


9 


8 


Teaweed 


6 


7 


Teaweed 


9 


9 


Velvetlea£ 


8 


9 


Velvet leaf 


9 


0 


Wheat 


2 


2 


Wheat 


3 


2 


Wild buckwheat 


9 


8 


Wild buckwheat 


7 


8 


Wild ,oat 


2 


2 


Wild oat 


3 


2 
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Table c 

COMPOUND COMPOUND 



10 



15 



20 



25 



30 



Rate (4 g/ha) 


1 


6 


Rate (4 g/ha) 


1 


6 


POSTEMERGENCE 






PREEMERGENCE 






Barley 


2 


0 


Barley 


0 


0 


Barnyardgrass 


2 


0 


Barnyardgrass 


3 


3 


Blackgrass 


4 


0 


Blackgrass 


4 


0 


Chickweed 


4 


7 


Chickweed 


3 


0 


Cocklebur 


0 


5 


Cocklebur 


7 


0 


Corn 


5 


0 


Corn 


2 


0 


Cotton 


0 


8 


Cotton 


0 




Crabgrass 


b 


0 


Crabgrass 


3 


0 


Downy brome 


3 


3 


Downy brome 


4 


2 


Giant foxtail 


1 


0 


Giant foxtail 


0 


0 


Green foxtail 


2 


0 


Green foxtail 


3 


0 


Jimsonweed 


5 


5 


Jimsonweed 


3 


9 


Johnsongrass 


3 


4 


Johnsongrass 


4 


5 


Lambsquarters 


8 


8 


Lambsquarters 




0 


Horningglory 


0 


8 


Morningglory 




5 


Nutsedge 


4 


0 


Nutsedge 


3 


0 


Rape 


5 


7 


Rape 


7 


0 


Rice 


7 


3 


Rice 


4 


0 


Sicklepod 


4 


4 


Sicklepod 


5 


4 


Soybean 


4 


6 


Soybean 


3 


8 


Sugar beet 


10 


9 


Sugar beet 


8 


3 


Teaweed 


4 


5 


Teaweed 


8 


8 


Velvetleaf 


7 


7 


Velvetleaf 


8 


0 


Wheat 


0 


0 


Wheat 


0 


0 


Wild buckwheat 


7 


6 


Wild buckwheat 


6 


2 


Wild .oat 


0 


0 


Wild oat 


0 


0 
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TEST P 

The compound evaluated in this test was 
5 £orinulated in a non-phytoxic solvent and applied to 
the soil surface before plant seedlings emerged 
(preemergence application), to water that covered the 
soil surface (paddy application), and to plants that 
were in the one-to-four leaf stage (post emergence 

10 application)* A sandy loam soil was used for the 
preemergence and postemergence tests, while a silt 
loam soil was used in the paddy test. Water depth 
was approximately 2,5 cm for the paddy test and was 
maintained at this level for the duration of the test. 

15 Plant species in the preemergence and 

postemergence tests consisted of barley ( Hordeum 
vuloare) . bedstraw ^Galium aparine ) . blackgrass 
(AlQPeCttruS mvQsuroides) , chickweed f Stellaria 
media) r corn {ZSA msas) , cotton (Gossvpium hirsutum > , 

20 crabgrass fPiaitaria sanouinalis ) . downy brome 

(BXflimia tectorum), giant foxtail ( Setaria faberii ), 
lambsquarters ( Chenopodium album) r morningglory 
(Ipomoea hefleracea) , pigweed ( Amaranthus 
retroflesus), rape (Brassica napiis.), ryegrass r Loiium 

25 multiflorum), sorghum rsorohum bicolor ^ . soybean 

(Glycine max)# speedwell (Veronica persica), sugar 
beet (Beta vulgaris^, velvetleaf < Abut i Ion 
theOPhraSti)/ wheat (Tritlcum aestivum ^. wild 
buckwheat (PQlygonum convQlvulus) . and wild oat 

30 (A3££na fatwa) . All plant species were planted one day 
before application of the compound for the 
preemergence portion of this test. Plantings of 
these species were adjusted to produce plants of 
appropriate size for the postemergence portion of the 

35 test. Plant species in the paddy test consisted of 
barnyardgrass (Echinochloa crus-oalli ^ , rice (QoaLa 
fiatiza), and umbrella sedge (Cyperug difformis^ . 
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All plant species were grown using normal 
greenhouse practices. Visual evaluations of injury 
expressed on treated plants, when compared to 
untreated controls, were recorded approximately 
fourteen to twenty-one days after application of the 
test compound. Plant response ratings, summarized in 
Table D, were recorded on a zero to ten scale where 
zero is no injury and ten is plant death. A dash (-) 
response means no test result. 



15 



20 



25 



30 



35 
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Table D 



COMPOUND 



CONFOUND 



10 



15 



20 



25 



Rate (500 g/ha) 


2 


P0STEMER6ENCE 




Barley 


10 


Beds t raw 


10 


Blackarass 


10 


Chickweed 


10 


Corn 


10 


Cotiion 


w 


^ u «j JL a 0 o 


4 


Hownv hT*rttnp 


a 

7 


Gianf- foxfail 

wXCIUw JLVJLUQXX 


a 

7 


T.fifnhQmiA 7*4*0^6 
xioiiUiio^ua li vtsx 9 




Morningglory 


6 


Pigweed 


10 


Rape 


9 


Ryegrass 


7 


Sorghum 


7 


Soybean 


10 


Speedwell 


10 


Sugar beet 


10 


Velvetleaf 


10 


Wheat 


8 


Wild buckwheat 


10 


Wild oat 


8 



Rate (500 g/ha) 2 
PADD7 

Barnyardgrass 8 

Rice 8 

Umbrella sedge 9 



30 



35 
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Table D 

COMPOUND COMPOUND 



10 



15 



20 



25 



Rate (500 g/ha) 


2 


Rate (250 g/ha) 


2 


PREEMER6ENCE 




P0STEMER6ENCE 




Barley- 


8 


Barley 


10 


Beds t raw 


9 


Beds t raw 


10 


Blackgrass 


7 


Blackgrass 


10 


Chickweed 


9 


Chickweed 


10 


Corn 


10 


Corn 


10 


Cotton 


5 


Cotton 


4 


Crabgrass 


8 


Crabgrass 


3 


Downy brome 


8 


Downy broroe 


9 


Giant foxtail 


9 


Giant foxtail 


9 


Lambsquarters 


9 


Lambsquarters 


10 


Morningglory 


8 


Morningglory 


4 


Pigweed 


10 


Pigweed 


10 


Rape 


9 


Rape 


8 


Ryegrass 


9 


Ryegrass 




Sorghum 


10 


Sorghum 


7 


Soybean 


9 


Soybean 


10 


Speedwell 


9 


Speedwell 


10 


Sugar beet 


9 


Sugar beet 


10 


Velvet leaf 


9 


Velvetleaf 


10 


Wheat 


8 


Wheat 


8 


Wild buckwheat 


9 


Wild buckwheat 


10 


Wild oat 


7 


Wild oat 


6 



30 
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COMPOUND 



Table D 



COMPOUND 



10 



Rate (250 g/ha) 2 
PADDY 

Barnyardgrass 7 

Rice 8 

XAnbrella sedge 9 



15 



20 



25 



30 



Rate (250 a/ha) 


2 


PREEMER6ENCE 




Barley 


o 
o 


Bedsf!raw 


Q 

7 


B 1 aclca r a s s 


o 


Chi ckwAoH 


Q 




o 




A 




Q 

o 


1/u w n y JO i ome 


Q 

o 




o 
o 


T. Bmhe m • a ^ ^ a «•M' 
JJaII^J5(3Ua T wGrS 


9 


Horningglory 


7 


Pigweed 


10 


Rape 


9 


Ryegrass 


8 


Sorghiim 


10 


Soybean 


9 


Speedwell 


9 


Sugar beet 


9 


Velvet leaf 


9 


Wheat 


7 


Wild buckwheat 


9 


Wild oat 


7 
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Table D 



COMPOUND 



COMPOUND 



10 



15 



20 



25 



Rate (125 g/ha) 


2 


POSTEMERGENCE 




Barley 


9 


Beds t raw 


10 


Blackgrass 


9 


Chickvreed 


10 


Corn 


7 


Cotton 


4 


Crabgrass 


0 


Downy brome 


9 


Giant foxtail 


7 


Lambs quarters 


10 


Horningglory 


2 


Pigweed 


10 


Rape 


6 


Ryegrass 


7 


Sorghum 


6 


Soybean 


10 


Speedwell 


10 


Sugar beet 


10 


Velvet leaf 


10 


Wheat 


7 


Wild buckwheat 


10 


Wild oat 


5 



Rate (125 g/ha) 2 
PADDY 

Barnyardgrass 7 

Rice B 

Umbrella sedge 9 



30 
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Table P 

COMPOUND COMPOUND 



10 



15 



20 



25 



Rate (125 g/ha) 


2 


Rate ^62 a/ha) 


9 


PREEHERGENCE 




POSTEMER(sENt!E 




Barley 


7 


Barley 


0 
0 


Bedstraw 


9 


Bedstraw 


10 


Blackgrass 


6 


Blackarass 


0 


Chickweed 


9 


Chickweed 

A A A W f% W ^7 ^ U 


1 n 

XII 


Corn 


9 


Corn 


D 


Cotton 


2 


Cofcton 


Z 


Crabarass 


7 




n 
U 


Downv brome 


7 


Ay V w 11 jr JL^ L U lUc 


0 
0 


Giant foxtail 


7 


wion^ roxuoxx 




Lambsauarters 


Q 


jj aiiiu s u a r u e r s 


1 n 
XU 


irm ngg xu ry 




Morningglory 


0 


Pigweed 


10 


Pigweed 


10 


Rape 


8 


Rape 


5 


Ryegrass 


8 


Ryegrass 


6 


Sorghum 


10 


Sorghum 


6 


Soybean 


8 


Soybean 


10 


Speedwell 


9 


Speedwell 


10 


Sugar beet 


9 


Sugar beet 


9 


Velvetleaf 


8 


Velvetleaf 


10 


Wheat 


7 


Wheat 


6 


Wild buckwheat 


9 


Wild buckwheat 


10 


Wild oat 


6 


Wild oat 


4 
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Table D 

COMPOUND COMPOUND 



Rate (62 g/ha) 2 
PADDY 

Barnyardgrass 7 

Rice 8 

10 

Umbrella sedge 8 



15 



20 



25 



30 



Rate (62 g/ha) 


2 


PREEMERGENCE 




Barley 


6 


Bedstraw 


9 


Blackgrass 


5 


Chickweed 


8 


Corn 


8 


Cotton 


0 


Crabgrass 


5 


Downy brome 


7 


Giant foxtail 


6 


Lambsquarters 


9 


Morningglory 


7 


Pigweed 


10 


Rape 


8 


Ryegrass 


7 


Sorghum 


9 


Soybean 


8 


Speedwell 


9 


Sugar beet 


8 


Velvetleaf 


8 


Wheat 


4 


Wild buckwheat 


9 


Wild oat 


5 
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What is claimed: 

1. A compound of the formula: 



la 



15 




20 

wherein 

Q is 

25 



X 



30 
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SUBSTITUTE SHEET 
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5 




A is CR^, N or N-0; 

X is H, F, CI, CHg, OH, C(0)Nr12r13^ COjR" or 
CN; 

r1 is H, CHO, C(OCH3)2H, COjR^ or C(0)SR^^; 

r2 is H, CI, C1-C2 alkyl, Ci-Cj-alkory, 
C2-C3 alkynyl, C2-C3 alkenyl, S(0)„Ci-C2 
allqrlr NO2, phenozy, C2-C4 alkylcarbonyl, 
C(OCH3)2CH3, or C(SCH3)2CH3; 

r3 is C1-C2 alkyl, C^-Ca alkoxy, OCFjH or CI; 

R^ is C1-C2 alkyl; 

r5 is H; M; C1-C3 alkyl; C2-C3 haloalkyl; 
allyl; propargyl; benzyl optionally 
substituted with halogen, C2-C2 alkyl, C1-C2 
alkoxy, CF3, NO2, SCH3,. S(0)CH3, 
S(0)2CH3; C2-C4 alkoxyalkyl; K-Cr7r8. or 
CHR9s(0)nRlO; 

R^ is H, F, Cl, CH3, OCH3 or S(0)„CH3; 

R^ is Cl, Cj-Cj alkyl or SCH3; 
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r8 is C1-C2 alkyl, C02(Ci-C2 alkyl) or 
C(0)N(CH3)2; 
5 r5 is H or CH3; 

is C1-C3 alkyl or phenyl optionally 
substituted with halogen, CH3, OCH3 or NO2; 
R^l is C1-C2 alkyl or benzyl; 
R^2 is H or CH3; 
10 r13 is H or CH3; 

r" is H, C1-C3 alkyl, Cj-Cg haloalkyl, C3-C5 
alkenyl, C3-C5 alkynyl, C2-C5 alkoxyalkyl or benzyl 
optionally substituted with CH3, OCH3, SCH3, halogen, 
NO2 or CF3; 
15 m is 0 or 1; 

n is 0, 1 or 2; 

M is a alkali metal atom or an alkaline earth 
metal atom, an ammonium group or an alkylammonium 
group; and 
20 Z is CH or M. 

and their agriculturally suitable salts; 
provided that: 

(a) when R^ is H, then X is C02R^^; 

(b) when X is CO2R", then R^ is H; and. 

(c) when Z is N, then r3 is C1-C2 alkyl or 
C2-C2 alkoxy. 

2. The compounds of Claim 1 wherein Q is Q-1 

or Q-2. 



25 



30 



3. The compounds of Claim 2 wherein 

r2 is H, F, CI, CH3, SCH3, OCH3 or 

OCH2CH2 • ' 



35 
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4. The coiqpounds of Claim 3 wherein 
is H; 

5 Z is CH; 

r3 is OCH3; 

is CH3; and 
X is H. 



5. The compounds of Claim 3 wherein 
is H or 3-F; 
Z is CH; 
r3 is OCH3; 
R* is CH3; 
15 X is COjR^^; and 

R^* is C1-C3 alkyl, allyl, propargyl or 
benzyl . 



6. The compound of Claim 3 which is 
20 2- tcyano (4 , 6-dimethoxy-2-pyrimidinyl) methyl] -benzoic 
acid. 



7. The compounds of Claim 4 wherein 
Q is Q-1; 

25 r1 is cOjR^; and 

r5 is H or M. 

8. The compounds of Claim 4 wherein 
Q is Q-2; 

30 r1 is COjR^; and 

r5 is H or M. 

9. The compound of Claim 5 which is ethyl 
4 , 6-dlmethozy-alpha-phenyl-2-pyrimidineacetate . 

35 
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10. The compound of Claim 7 which is 
2- [ ( 4 , 6-dimethozy-2-pyrimidinyl)methyl] -6>methyl- 
benzoic acid. 

11. The compound of Claim 7 which is 
2-[ (4 , 6-dimethoxy-2-pyrimidinyl)methyl] -6-methyl 
benzoic acid, sodium salt. 

12. The compound of Claim 7 which is 

2-1(4, 6-dimethoxy-2-pyriniidinyl)methyl] -3-pyridine 
carbozylic acid. 

^5 13. A composition suitable for controlling 

the growth of undesired vegetation which comprises an 
effective amount of a compound of Claim 1 and at 
least one of the following: surfactant, solid or 
liquid diluent. 

20 

14. A composition suitable for controlling 
the growth of undesired vegetation which compresses 
an effective amount of a compound of Claim 2 and at 
least one of the following: surfactant, solid or 

25 liquid diluent. 

15. A composition suitable for controlling 
the growth of undesired vegetation which compresses 
an effective amount of a compound of Claim 3 and at 

30 least one of the following: surfactant, solid or 
liquid diluent. 

16. A composition suitable for controlling 
the growth of undesired vegetation which compresses 

35 an effective amount of a compound of Claim 4 and at 
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least one of the following: surfactant, solid or 
liquid diluent. 

5 

17. A composition suitable for controlling 
the growth of undesired vegetation which compresses 
an effective amount of a compound of Claim 5 and at 
least one of the following: surfactant, solid or 
10 liquid diluent. 



18. A composition suitable for controlling 
the growth of undesired vegetation which compresses 
an effective amount of a compound of Claim 6 and at 

15 least one of the following: surfactant, solid or 
liquid diluent. 

19. A composition suitable for controlling 
the growth of undesired vegetation which compresses 

20 an effective amount of a compound of Claim 7 and at 
least one of the following: surfactant, solid or 
liquid diluent. 



20. A composition suitable for controlling 
25 the growth of undesired vegetation which compresses 
an effective amount of a compound of Claim 8 and at 
least one of the following: surfactant, solid or 
liquid diluent. 



30 21. A composition suitable for controlling 

the growth of undesired vegetation which compresses 
an effective amount of a compound of Claim 9 and at 
least one of the following: surfactant, solid or 
liquid diluent. 



35 
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22. A composition suitable for controlling 
the growth of undesired vegetation which compresses 
an effective amount of a compound of Claim 10 and at 
least one of the following: surfactant, solid or 
liquid diluent. 



23. A composition suitable for controlling 
the growth of undesired vegetation which compresses 
an effective amount of a compound of Claim li and at 
least one of the following: surfactant, solid or 
liquid diluent. 



24. A composition suitable for controlling 
the growth of undesired vegetation which compresses 
an effective amount of a compound of Claim 12 and at 
least one of the following: surfactant, solid or 
liquid diluent. 



20 



25 



30 



25. A method for controlling the growth of 
undesired vegetation which compresses applying to the 
locus to be protected an effective amount of a 
compound of Claim 1. 

26. A method for controlling the growth of 
undesired vegetation which compresses applying to the 
locus to be protected an effective amount of a 
compound of Claim 2. 

27. A method for controlling the growth of 
undesired vegetation which compresses applying to the 
locus to be protected an effective amount of a 
compound of Claim 3. 



35 
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28. A method for controlling the growth of 
undesired vegetation which compresses applying to the 

5 locus to be protected an effective amount of a 
compound of Claim 4. 

29. A method for controlling the growth of 
undesired vegetation which compresses applying to the 

10 locus to be protected an effective amount of a 
compound of Claim 5. 

30. A method for controlling the growth of 
undesired vegetation which compresses applying to the 

15 locus to be protected an effective amount of a 
compound of Claim 6. 

31. A method for controlling the growth of 
undesired vegetation which compresses applying to the 

20 locus to be protected an effective amount of a 
compound of Claim 7. 

32. A method for controlling the growth of 
undesired vegetation which compresses applying to the 

25 locus to be protected an effective amount of a 
compound of Claim 8. 

33. A method for controlling the growth of 
undesired vegetation which compresses applying to the 

30 locus to be protected an effective amount of a 
compound of Claim 9. 

34. A method for controlling the growth of 
undesired vegetation which compresses applying to the 

35 locus to be protected an effective amount of a 
compound of Claim 10. 
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35. A method for controlling the growth of 
undesired vegetation which compresses applying to the 
locus to be protected an effective amount of a 
compound of Claim 11. 



36. A method for controlling the growth of 
undesired vegetation which compresses applying to the 
locus to be protected an effective amount of a 
compound of Claim 12. 



15 



20 



25 



30 



35 
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